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Scientists ‘Shocked’ by Proposed 1995 Budget 


95740019A Moscow POISK in Russian 
No 49 10-16 Dec 94 p 1 


[Article by Oleg Lezin, under the rubric “Details for 
POISK”: “A Lost Line’’] 


[FBIS Translated Text} A “loaded” question: is there a 
problem about which the same opinion would be held by 
Duma’s factions of: communists, LDPR [Liberal Demo- 
cratic Party of Russia], Yabloko [Apple], and Vybor Rossii 
{Russian Choice]? What could compel political antipodes 
to stand on the same side of the fence? 


In the Gosduma [State Duma] Committees for Science, 
Culture and Education, representatives of these factions 
reacted in unison to the relevant parts of the draft 1995 
budget proposed by the government. 


This was mentioned at a meeting with reporters by the 
administrators of the Labor Union of the RAN [Russian 
Academy of Sciences} and Coordinating Committee for 
the Academy’s Groups of Scientists. 


Judging from everything, even greater serious trials are in 
store next year for the Russian Academy, which somehow 
reached the end of the year. The draft budget shocked even 
the worldly wise trade-union officials. Viktor Kalinushkin, 
chairman of the Coordinating Committee, made the fol- 
lowing statement at the press conference: 


“There are two things that are terrible for the Academy in 
this draft. In the first place, it pertains to funding. The 
draft budget proposes 470 billion rubles for the RAN, 
without its departments. I shall discuss later the form of 
this allocation. In 1994, the plan amounted to 427 billion, 
although in actuality 320-330 billion will be received. 
There is only an 8-10 percent difference between the 
planned figures for 1994 and 1995. But the rise in prices in 
1994, according to the lowest estimates, devalue the ruble 
to about one-third. It is planned to release prices for power 
carriers, and we cannot expect inflation at a 10-20 percent 
rate per year in 1995. At best, 1995 funding will be 
decreased to one-half in comparable prices, as compared to 
the actual funding for 1994.” 


“The second problem is reiated to the structure of the 
budget. In 1993 and 1994, RAWN funding was stipulated in 
a separate line of the federal budget. In the 1995 draft 
budget, the figure 23.1 billion rubles is next to the words 
"Russian Academy of Sciences.‘‘ Most of the RAN 
funding, however, as mentioned above, 470 billion is listed 
in the section entitled Ministry of Science,“ and in the 
actual text of the draft there is no explanation of this item 
to state that this money is earmarked for RAN. Such 
explanation is contained in the stacks of various appen- 
dices to the draft law. The problem is that these appendices 
will almost certainly fail to be included in the text of the 
law and, consequently, will not have the force of a law. 


‘As a result, the sum allocated for RAN could be altered by 
simple decision of the government. In such a situation, it 
would appear that we are losing all legal possibilities to 
demand anything from the government except for the 
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above-mentioned 23.1 billion, and we will become totally 
dependent on the will of government officials.” 


As noted by V. Kalinushkin, such a budget structure also 
relieves the government of the responsibility to issue 
payments for wages of RAN employees. “The draft budget 
deals only with federal programs of the Academy. And if 
there are programs, it means competitions, which means 
that not all will receive any money.” 


In the opinion of trade union leaders, money for science 
can be found in the treasury. “In the section of the budget 
pertaining to the Ministry of Finances, there is an item 
‘other expenses not included in other sections—34 trillion 
rubles.’ Total expenses—216 trillion. This means that the 
government retains the difference, |7 percent of the entire 
budget for itself. The cost of replacing furniture in the 
White House and Gosduma is the same as the annual 
upkeep of RAN. The same amount was spent to repair 
Gosduma buildings. And we are told that they cannot find 
500 billion for the Academy?!” 


The trade union has submitted demands to the country’s 
administration. Here are the principal ones: 


—to provide for full implementation the law “On the 1994 
federal budget”’ with respect to science; 


—to include in the 1995 federal budget funding for scien- 
tific-engineering work in an amount of at least 13.5 
trillion rubles instead of the 5.4 trillion proposed in the 
draft; 


—to prepare and put into effect the presidential ukase ““On 
the condition of science....,” in which it would be 
stipulated, in particular, that a fixed share of the gross 
national product is earmarked for funding scientific- 
engineering activities and that such expenses be listed in 
the protected budget articles. 


The Trade Union Council and Coordinating Committee 
intended to hold an All-Russian Protest of scientists on 8 
December against the government policy, including a 
meeting of scientists on the grounds of the RAN pre- 
sidium. But the Southern District Police Department 
forbade the meeting at that location. The scientists had 
their meeting indoors, in the assembly hall of FIAN 
[Physics Institute of the Academy of Sciences] (more 
details about this in the next issue). 


P.S. Kalinushkin sent to our editorial office the answer to 
the explanation of the Finance Administration of the 
Ministry of Science, which was published in the last issue. 
His main arguments have already been given above. We 
shall quote only the part that was not discussed at the press 
conference: 


“The Coordinating Committee is by no means involved in 
the mix-up in the draft federal budget for 1995. Expressly 
here, the line pertaining to RAN (basic research and 
assistance in scientific and technical progress) indicates 
the figures mentioned in our leaflet. The fact that this line 
gives figures from the section on "’nonmanagement 
expenses“ by no means conforms to the official draft 
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budget. And the figures in the proposals of the RF govern- 
ment for RAN funding cited by the Finance Administra- 
tion are not included, as had been done for many years, in 
the text of the new law on the 1995 federal budget. They 
are located in legally binding documents, the real weight of 
which minimizes considerably government guarantees for 
meeting these indicators.” 


Conference Discusses Performance of European 
S&T Aid Program 


957A0019B Moscow POISK in Russian 
No 49, 10-16 Dec 94 p 1 


[Article by Mikhail Buben: “It Is Serious and Legal’’} 


[FBIS Translated Text] Official representatives of the 
European Research Program (INTAS) formed under the 
aegis of EC, had several meetings i: Moscow with scien- 
tists who participate in INTAS projects in the field of 
chemistry, supervised by RAN [Russian Academy of Sci- 
ences] the Russian Engineering Academy; they also visited 
the Ministry of Sciences and Engineering Policy, the 
International Research Foundation and RFFI [expansion 
unknown]. 


The INTAS program was started in the summer of 1993 at 
the initiative of Carlo Rubia, Nobel Prize recipient, with 
the support of F. Mitterand, president of France. The 
INTAS budget is formed chiefly by the European Commu- 
nity, and it constituted 50 million ECU. These funds are 
used to finance the joint research projects of association- 
member nations. The projects are selected for funding on 
the basis of competitions by experts, the Council of scien- 
tists and general assembly of INTAS, and they cover 
several branclies of science. 


This time, people responsible in INTAS for chemistry 
visited Moscow; they included Mr. Gerard Riviere who is 
the science secretary for chemistry for this international 
program, which provides financial support for scientists 
and countries of the former USSR. 


The visit prompted much interest on the part of our 
scientific community. At the first meeting with INTAS 
representatives, which was organized by the Russian 
Chemical Society imeni D. I. Mendeleyev, and adminis- 
trators of scientific teams involved in projects in the field 
of chemistry which had won in the INTAS contest. In 2 
years, the number of such teams grew to 270: 167 in 1993 
and 103 this year. Most of the funds, 80 percent of the 5.5 
million ECU allocated in these 2 years for chemistry 
projects are given to Russian researchers, as well as their 
colleagues from CIS states. Several types of projects are 
funded, including joint research, networked projects and, 
of course, individual grants. 


However, as noted by Professor F. Stokely, member of the 
Council of Program Scientists, many potential grant recip- 
ients are not sufficiently informed about the work of 
INTAS due to lack of concrete information. The largest 
number of questions is related to the mechanism for 
transferring money to the CIS. It seems that this mecha- 
nism has been set up, but many individual scientists and 
entire groups are either dissatisfied with its operation, or 
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are ignorant about it, as confirmed at the meeting. Mr. 
Riviere explained that INTAS management, along with its 
CIS partners, is prepared to search for ways to reduce the 
loss of cash funds through bank operations because of 
taxation. However, INTAS, which plans to collaborate at 
this point in time primarily with Mosbiznesbank [Moscow 
Business Bank], will seek to achieve this goal solely 
through legal channels. 


Of course, INTAS activities are not limited to chemistry. It 
is simply that in the “guise” of chemistry it will be possible 
to develop a “prototype” of INTAS activities in other 
branches of science, for example, medicine, physiology, 
molecular biology, genetics, biology of plants, in short the 
ones now called Life Sciences. So that it is not by chance 
that the Brussels delegation included Dr. Evelyn Glatlie, 
science secretary in this field. 


Chemical projects serve as a testing ground on which 
INTAS refines its activities. And there is good reason for 
this: a coordinating function has been assumed expressly 
by the Mendeleyev Society, and to date it already has an 
office for communication with INTAS, as well as dissem- 
ination of information about the program, in particular 
through our newspaper. We hope that exhaustive data 
about everything related to INTAS activities will inspire 
you with as much interest as would similar information 
about other programs and foundations. 


Russian S&T Doctrine Little More Than ‘Good 
Words’ 
957A40019C Moscow SEGODNYA in Russian 8 Dec 94 p 9 


[Article by Vladimir Pokrovskiy: The Ministry of Science 
is Preparing Its Own ‘Short Course’ and Believes the 
Doctrine May Be Better Than the Area of Its Applica- 
tion—Magnificence‘’] 


{[FBIS Translated Text] Last week, a draft of the National 
scientific doctrine of Russia was discussed at the Ministry 
of Science and Engineering Policy. Science Minisier Boris 
Saltykov, in submitting the draft, compared it, if not to the 
constitution then to the “short course of the All-Union 
Communist Party (of Bolsheviks),” which did point to the 
direction of the main thrust no matter how much is said 
ironically about it. 


Its creators insist that a doctrine must consist of a set of 
declarative statements. Thus, it is stated in the draft 
doctrine that the government considers it a priority to 
support and develop science. There are words concerning 
worthy living and working conditions for those involved in 
science and education, about prevention of brain drain, 
about support for priority directions of science and engi- 
neering, about the need to fund the Russian Academy of 
Sciences, Russian Academy of Medical Sciences, Russian 
Academy of Agricultural Sciences, etc. There are also 
words about freedom of scientific creativity, democratiza- 
tion and decentralization of management of science and 
engineering, about tax benefits to support scientific 
endeavor, about development of competitions for distri- 
bution of budgetary funds. 
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In general, there was not a bad choice of good words, 
suppo: ted in theory by those who discussed this draft, 
representatives of the scientific community, directors, 
officials and deputies. 


There will not be a broad discussion of this document by 
the scientific community. In the ¢ pinion of Boris Saltykov, 
the scientific community may, of course, be informed 
about it in the press at some stage (but not now, because 
the document is “raw’”). “We shall be attentive to all 
comments and suggestions, but will not specially wait for 
an answer,” stated Mr. Saltykov to the SEGODNYA 
correspondent. In brief, the Ministry of Science does not 
intend to proceed along the well-beaten path of national 
discussion or to waste time on this theoretically meaning- 
less and time-consuming campaign. It is believed that in 
about two months the draft of a scientific doctrine will 
fully mature so that it could be released in the form of an 
ukase of the Russian president or appropriate government 
announcement. 


In the words of Mr. Saltykov, the draft doctrine has no 
direct bearing on drafts of laws pertaining to science and 
scientific-engineeritig policy that are presently being exam- 
ined by the Duma subcommittee for science, and some 
day, not very soon, will be submitted in some form or other 
for discussion to the Gosduma [State Duma]. 


“Of course,” stated Nikolay Vorontsov, chairman of ihe 
science subcommittee, ‘“‘members of the working group 
that is presently examining draft laws will have to take into 
consideration somehow the opinion of the president or 
government, but they will be governed, first of all, by the 
texts of the draft laws. What if a contradiction arises? Oh 
well, a law is above an ukase, and amendments will be 
needed.” 


Boris Saltykov believes that there is not much danger of 
such contradictions. In his opinion, the text of the doctrine 
will be worded in such a way that there will be no grounds 
to appeal to the Constitutional Court. Most likely, it will 
become necessary to eliminate repetitiveness in the law 
and doctrine and to “expand” somewhat the areas of their 
application. 


Russian Scientists Organize Protest Against 1995 
State Budget 


957A0069A Moscow POISK in Russian 
No 50, 17-23 Dec 94 p 1 


[Article by Nataliya Bulgakova under the rubric “At the 
Center of Events’: “A Meeting on the Runner’) 


[FBIS Translated Text] As was reported in the last issue of 
POISK, the Coordinating Committee of Scientific Collec- 
tives of the RAS [Russian Academy of Sciences] organized 
a rally and protest march with regard to the reduction of 
the real financing of the RAS in the draft of the state 
budget for 1995. And officially it received a refusal from 
the prefectural council of the Yuzhnyy Administrative 
District. The site of the holding of the proposed action did 
not suit the officials. For this reason the rally took place in 
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the assembly hall of the Physics Institute of the RAS. 
While the protest march, consequently, took place on its 
runner.... 


“Just no political slogans! Remove them, or I will leave,” 
a deputy of the State Duma, who was sitting in the first 
row, said nervously. 


“Today we are advancing only economic demands. There 
will still be time for political ones,” V. Khlebodarov, 
director of the trade union of workers of the RAS, 
explained for “those who did not understand.” 


Scientists are intellectual, law-abiding people, and the cry 
of the soul about murderers of Soviet science, which was 
printed on one of the transparencies, quickly disappeared. 


But subsequently everything went smoothly. The speakers 
succeeded one another, but spoke, in general, about the 
same thing. N. Vorontsov, chairman of the Subcommittee 
of the State Duma for Science, while agreeing as a whole 
with the demands of the scientists and the necessity of the 
monitoring on the part of the State Duma of the spending 
of assets of the budget, noted nevertheless that Russian 
science needs structural reorganization and a change of the 
ratio between basic and applied science in favor of the 
iatter, citing mainly the experience of the United States. 


Television cameramen, who represented, according to the 
testimony of well-informed people, nearly all television 
programs, scurried up and down the aisles. But in the 
evening I flicked the dial of the television in vain—I did 
not succeed in hearing a word about the protest action of 
academy scientists on any evening news program. 


The rally participants charged the Coordinating Com- 
mittee in case of the failure to meet the demands, which 
were formulated by the trade union (see POISK, No 49), to 
made a decision on the conducting at organizations and 
institutions of the RAS of an all-Russian strike of scien- 
tists. If it is just as shut off from the public view as the rally, 
it will hardly lead to appreciable results. 


International Science Fund Evaluates S&T Aid to 
FSU 


957A0069B Moscow POISK in Russian 
No 50, 17-23 Dec 94 p 1 


[Article under the rubric “Soros’ Millions”: “Support of 
the Supporters’) 


[FBIS Translated Text] A meeting of the Executive Com- 
mittee of the International Science Fund, at which the 
situation with programs of western aid to institutions of 
science and education in the former USSR was examined, 
was held in Washington, D.C. It was decided to give 
western donor organizations the opportunity to use ‘ie 
infrastructure that the International Science Fund [ISF] 
has for the distribution of this aid. 


The lack of reliable mechanisms of the delivery and 
distribution of aid on the territory of the former USSR is 
seriously hindering the majority of such programs. Mean- 
while the funds, which have been allocated by western 
governmental and nongovernmental organizations for 
1995 alone, are estimated at $30 million. 
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An efficient system of the delivery and distribution of aid 
has been developed by the International Science Fund, 
which was founded by George Soros for supporting basic 
scientific research in the former USSR. This system 
includes a mechanism for the dispensing of cash, the 
purchase and delivery of scientific equipment and mate- 
rials, including exemption from the payment of customs 
duties and other taxes, and a western system of accounting 
and management of grants. Owing to this system the ISF in 
the last two years has financed more than 3,000 research 
projects, having distributed grants with a total value of 
more than $60 million with an overhead of less than 10 
percent. Of course, the creation of this complex infrastruc- 
ture required significant expenditures of time and money. 


In 1995 the ISF will pass free of charge through its 
infrastructure the funds and equipment of other organiza- 
tions that are giving aid to science, culture and education 
in the former Soviet Union. The approximate amount of 
expenditures of the ISF on this program is $3 million. G. 
Soros has agreed to pay these expenses. 


The ISF program of assistance to western nonprofit and 
charitable organizations is open for programs that support 
basic research in the natural sciences and humanities, for 
projects in the field of culture and art, as well as for 
educational programs. The ISF does not give support to 
applied scientific research, to projects connected with 
defense goals, and to projects of a commercial nature. The 
applications for support by the fund of aid programs are 
subject to verification by ISF experts; they should also be 
officially approved by governmental ‘nstitutions in the 
countries receiving the aid as noncommercial projects. 


Russian Academy of Sciences Presidium Discusses 
Reorganizations 


957A0069C Moscow POISK in Russian 
No 50, 17-23 Dec 94 p 2 


[Article: “In the Presidium of the RAS”] 


[FBIS Translated Text] Last week a report on how “the 
plan of measures on the implementation of the suggestions 
made at the annual general meeting of the RAS [Russian 
Academy of Sciences] (30 March-! April 1994)” is being 
fulfilled, was presented to the presidium of the RAS. The 
plan contains 18 basic assignments, which are grouped in 
three sections: “Science for Russia,” “General Questions 
of the Development of Russian Science,” and “The Pres- 
ervation and Development of Basic Science in Russia and 
the RAS.” Thus far a third of the measures have been 
fulfilled, a third have been fulfilled in part, and a third 
have not been fulfilled at all. The final results of this work 
will be examined at the general meeting in March. 


RAS President Yu. Osipov and Minister B. Saltykov have 
agreed that they will signed an agreement on academic 
institutions that have become state science centers. The 
fact that these institutions belong to the academy should be 
set down in it. 


As Yu. Osipov related, during a visit of executives of the 
RAS to Novosibirsk he familiarized himself with the gov- 
ernmental document on giving the academy’s Institute of 
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Catalysis the status of a state science center. In the docu- 
ment not a word was said about the fact that this is an 
institution of the RAS, although the presidential edict on the 
establishment of state science centers does not stipulate the 
“departure” of an institute from the academy. It was nec- 
essary to apply to the Minister of Science and Technical 
Policy, who explained the misunderstanding with the Insti- 
tute of Catalysis as the lack of skill of the writers of the act. 


As several presidium members have stated, a similar thing 
has also happened with a number of other institutions of 
the RAS. 


The suggestion on conferring the status of a State Science 
Center on the Institute of Problems of Mechanics of the 
RAS did not find support among the members of the 
presidium of the academy. The majority of them rated 
favorably the activity of the institute and agreed that 
the Institute of Problems of Mechanics needs additional 
financial support. 


“But the conferring of the status of a State Science Center 
is not the solution,” Academician A. Spirin believes. “This 
is merely the shifting of money from one pocket to 
another.” After all, the redistribution of assets within the 
budget in favor of State Science Centers is taking place at 
the expense of other institutes of the same RAS. In the 
opinion of Academician G. Marchuk, the establishment of 
State Science Centers is a destructive phenomenon for the 
academy. He proposed to wait until the end of the two-year 
period that institutions of the RAS are in the role of State 
Science Centers (a number of institutes are already state 
centers) and then to decide whether it is worth continuing 
this practice (this, incidentally, was stipulated in the edict 
of the president of the Russian Federation on State Science 
Centers). The presidium members supported this pro- 
posal, having also concluded that it is necessary to submit 
institutes for the conferring of the status of State Science 
Centers in lists, not one at a time. 


The Presidium of the RAS approved of the activity of the 
Interdepartmental Council of the RAS and the Ministry of 
Science and Technical Policy for Regional Scientific and 
Technical Policy and Cooperation With the Higher School 
during 1992-1994. The council and its executive organ, the 
Renatekhs Center, were formed in February 1992. Their 
basic tasks were the formation, examination and imple- 
mentation of regional scientific and technical programs, 
which were fulfilled in the interests of republics, krays and 
oblasts of the Russian Federation. 


As Academician Vladimir Shorin, chairman of the Interde- 
partmental Council, reported, thus f*: more than 2,000 
projects, which have been submitted by 74 subjects of the 
Russian Federation, have been examined. During the first 
half of 1994 in accurdance with the results of the examina- 
tion made by the council the Ministry of Science and 
Technical Policy accepted for financing from the state 
budget programs and projects in the amount of 12 billion 
rubles [R]. Of this amount the work, of which institutions of 
the RAS are the main performers, accounts for R4.8 billion. 


In the future it is proposed to specify the directions of the 
activity of the council and to define more clearly the tasks 
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of the Renatekhs Center, in the work of which, in the 
opinion of V. Shorin, there were shortcomings. In partic- 
ular, it was noted that the center is not cooperating very 
actively with academic administrative structures. 


Vice Premier of the Government A. Chubays issued the 
order to verify how great the earnings of executives of 
institutes of the Siberian Department of the RAS are. He 
made this decision after a visit to Novosibirsk, where at a 
meeting with the scientific community he received a note 
from a rank and file scientist with a complaint about 
“social injustice.” This report was heard at the meeting of 
the presidium of the RAS. As executives of the academy 
assume, such checks may take place not only at the 
Siberian Department of the RAS. 


The A.Ye. Fersman Prize for 1994 will no* be presented, 
the presidium of the RAS made such an unprecedented 
decision. 


They approached the works of the candidates with partic- 
ular strictness, since the prize is being awarded for the first 
time. People worthy of the title of pioneer were not found. 


RAS Presidium Discusses Soviet Atomic Bomb 
Development 


957A0081A Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian No 11, Nov 94 pp 969-980 


[Article prepared for publication by Ye. S. Kurapova on 
basis of round-table discussion at a meeting of the Russian 
Academy of Sciences: “Can the Special Services Replace the 
Academy of Sciences?”; the first two paragraphs are an 
introduction; the last two paragraphs are added comments] 


{[FBIS Translated Text] A weighty volume of recollections 
of a zealous executor of the will of I. V. Stalin and L. P. 
Beria, an organizer of assassinations and other actions of 
the Soviet Special Services abroad, P. A. Sudoplatov, a 
former lieutenant general of the NKVD and a prisoner of 
the Khrushchev camps, appeared recently on the Amer- 
ican book market. One of the chapters in this book is 
devoted to the development of the atomic bomb. The 
thrust of the author’s revelations is that we acquired the 
bomb due to the resourcefulness of the intelligence ser- 
vices, and by no means through the efforts of scientists, 
and that the scientific directors of the American atomic 
project were informers of the valiant Chekists. Assertions 
of such a kind caused indignation among both the foreign 
and Russian community. Even the Foreign Intelligence 
Service (SVR), despite its usual reticence, has spoken out 
on this in a special declaration. However, part of the mass 
media has become involved and has begun to exaggerate 
greatly the insinuations of the aged Chekist. They say that 
we stole the bomb. 


The Presidium of the Russian Academy of Sciences 
devoted one of its sessions to the history of development of 
the atomic bomb. It was held on 28 June 1994. The 
participants in the discussion of this subject were Acade- 
micians Zh. I. Alferov, Ye. P. Velikhov, V. I. Goldanskiy, 
Yu. S. Osipov, Yu. A. Osipyan, A. A. Samarskiy and N. A. 
Shilo, specialists of the Russian Science Center 
“Kurchatov Institute” I. N. Golovin, V. I. Merkin and Yu. 
N. Smirnov, the designer of nuclear explosives A. A. Brish, 
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a specialist of the All-Russian Scientific Research Institute 
of Experimental Physics V. B. Adamskiy, the director of 
the Institute of the History of Natural Science and Tech- 
nology imeni S. I. Vavilov, Russian Academy of Sciences, 
V. M. Orel, as well as responsible figures in the Foreign 
Intelligence Service Yu. G. Kobaladze and V. B. Bark- 
ovskiy. A verbatim record of the discussion is published 
below. While giving due credit to the performance of the 
intelligence services, the scientists have made an attempt 
to recreate the true course of events. 


Ye. P. Velikhov: I have been delegated to inform the 
Presidium of the Russian Academy of Sciences and the 
mass media about the appearance of the book by 
Sudoplatov’. 


It essentially boils down to two points. First, the accusa- 
tion of American scientists that they were agents of the 
Soviet intelligence services and violating the laws of thei 
countries supplied information on nuclear weapons to the 
Soviet Union. It is no secret to anyone that in the 1950's 
such information was actually received in our country. The 
possibility now has appeared for determining precisely 
what documents were delivered. 


And the second accusation is against Soviet science, in this 
case against nuclear physics. It is stated in this accusation 
that since a considerable part of the information was 
obtained from the West through intelligence channels the 
Soviet nuclear scientists engaged in developing the bomb 
and atomic industry in actuality were not original people— 
they only duplicated the ideas of others. Next more serious 
accusations are made: the situation supposedly prevailing in 
nuclear science and the Chernoby] catastrophe are the result 
of the moral corruption of our scientists. 


We will return to the first assertion. It is well documented. 
We have a grant under which the Institute of the History of 
Natural Science and Technology of the Academy of Sci- 
ences, in collaboration with the Kurchatov Institute and 
Arzamas-16, is conducting work with open documents and 
publications. They also are interacting with the Foreign 
Intelligence Service. We must support not only this grant. 
but also the cooperation among our scientists and Amer- 
ican scientists. The fact is that the number of documents is 


very great. 


I conversed with Jimmy Stone, president of the Federation 
of American Scientists, and he told me that after the 
detailed discussions and statements of Teller? and others it 
became completely clear that the principal thoughts in the 
Sudoplatov book in the chapter devoted to American 
scientists are absolutely false. 


However, as you know, some other unclear points arose 
related to the trip made by Terletskiy’ to visit Bohr* and 
the role of Bohr in conveying information. None of the 
Western physicists sympathized with the Soviet Union, 
much less having any intention to violate the laws of their 
country. There were people who due to ideological consid- 
erations entered into contact with the intelligence services 
and actually transmitted important information through 
its channels. They did this so that a possibility could arise 
for international control of a weapon capable of leading to 
the greatest crime in the history of mankind. 
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Alas, the control problem has still not been solved and the 
Academy of Sciences must speak out on this subject. 


There have been several publications pertaining to the 
second point. The most interesting is an article by Yu. B. 
Khariton (IZVESTIYA, 8 December 1992). It confirms 
that certain data were obtained from intelligence. And 
nevertheless the construction of an atomic industry, the 
development of a method for separating isotopes, the 
creation of a plutonium industry, and finally, the making 
of the bomb itself, were undertakings of an enormous scale 
which could not have been realized on the basis of docu- 
ments received from abroad. I believe that science in the 
Soviet Union even before the war was at a sufficient!y high 
level to solve such problems. The story that nuclear science 
today is in a state of some decay is untrue. Yes, we have 
our problems, but who does not have them now? 


However, with respect to Chernobyl, this problem is 
unrelated to science, but to engineering discipline. 


I think that we must clarify two matters. 


It is necessary to make a thorough analysis of all the 
documents received by the Soviet Union. It seems to me 
that in addition to an intensification of the open work of 
the Institute of the History of Natural Science and Tech- 
nology it is necessary to ask the government to direct the 
Ministry of Atomic Energy and the Foreign Intelligence 
Service to carry out a closed investigation. Documents 
may remain which cannot be published in order that 
important information not be divulged. First of all, the real 
developers of nuclear weapons, capable of determining 
what role was played by intelligence data, must participate 
in the investigation. And then it is necessary to issue a 
report to the public—both our public and the international 
community. The second matter is organizational. The 
opinion exists that the nuclear problem could not have 
been solved if it were not for L. P. Beria, the greatest 
organizer of our industry. I believe otherwise. Beria played 
a role only as the director of the entire system of camps. 
This camp spirit for a long time prevailed in the Ministry 
of Medium Machine Building; it also determined the 
attitude toward people and our neglect of the environment. 
Precisely this tradition was one of the fatal factors leading 
to the Chernoby! catastrophe. 


Yu. G. Kobaladze: As director of the press bureau for the 
Foreign Intelligence Service I must say to you that the 
Sudoplatov book causes the same indignation among us as 
‘ among scientists, and I hope, among representatives of the 
public. The intelligence service, which usually is extremely 
close-mouthed, took an unprecedented step: we made an 
official declaration in the name of the press bureau. I will 
cite it in full: “Atomic, and then thermonuclear weapons 
were developed in the Soviet Union primarily due to the 
presence of scientific-technical and intellectual potential. 
A large group of Soviet scientists made a great contribu- 
tion. An atomic industry was established in the country in 
a very short time. The work of hundreds of thousands of 
people was concentrated on solution of this problem, 
vitally important for the USSR. 
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“With respect to the contribution of intelligence to the 
making of the atomic bomb, its important work in the 
interests of the state played an auxiliary role. In September 
1941 the intelligence services received reliable information 
concerning work on the development of an ato:nic weapon 
in the United States and Great Britain. Later, in close 
contact with scientists, it organized the delivery of se-ret 
information from abroad, which facilitated solution of a 
number of complex scientific-technical problems by Soviet 
specialists and shortened the time required for the USSR 
to develop its own atomic bomb. 


“Judging from the archival materials existing at the Foreign 
Intelligence Service, it can be asserted that the Sudoplatov 
book ‘Special Tasks’ is a fragmented mosaic of reliable 
events, half-truths and what are downright fabrications. The 
events themselves and the role of many of their participants 
are interpreted freely, and in many cases incorrectly. It 
remains to the conscience of the author to evaluate the 
degree of his participation and significance in the task of 
developing an atomic bomb in the Soviet Union. 


“And lastly. The Special Services usually avoid speaking of 
the methods used in their work. However, in this case we 
feel that it can be stated that the assertions contained in the 
book concerning the collection by Soviet intelligence of 
information on the atomic bomb directly from such well- 
known scientists as Fermi’, Szilard®, Oppenheimer’ and 
some others do not correspond to the facts.” 


In addition to this declaration, a special statement was 
made by Trubnikov, the First Deputy Director of the 
Foreign Intelligence Service. It was broadcast via national 
TV channels and was widely published in the press. 


Soviet and Russian intelligence always considered its pur- 
pose to be service to the Fatherland, and this means. to 
science as well. We never attempted to claim an exclusive 
role in developing an atomic weapon or any other devel- 
opment work, but always performed only the function 
inherent for any intelligence service. 


There is no bad without good and the events associated 
with the Sudoplatov book led to closer cooperation 
between our intelligence specialists and scientists, in par- 
ticular, those concerned with the atomic project. We hope 
that the proposal expressed by Academician Velikhov will 
be supported and that we will jointly study the materials 
which the intelligence service has. 


V.B. Barkovskiy: Attention was drawn to me as one of 
those few intelligence personnel who participated directly 
in the collection of materials on the atomic problem. 
During the war years I chanced to work in England. The 
collection of information on an atomic weapon was not an 
assignment. 


Already in the 1930’s many studies had been made in our 
country on the structure and properties of the atomic 
nucleus. Accordingly, scientific- technical intelligence 
could not pass by the discovery of the nuclear fission of 
uranium-235 atoms by European physicists in 1939. A 
strong school of physicists then existed in Germany. This 
gave basis for surmising that the Germans might acquire 
atomic weapons either before or during the war. And in 
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October 1940 our principal resident agents received a 
directive that they were to seek out the centers where such 
work was being carried out and ensure that information 
was collected. 


In the summer of 1941 we learned that a Uranium Com- 
mittee existed in Great Britain. Soon information was 
obtained on a committee session at which the preliminary 
results were summarized and it was decided that the 
government must proceed to making an atomic bomb. In 
August a Joint Committee of the Chiefs of Staff approved 
this idea and even required that the atomic bomb be built 
in two years. 


In September 1941 we had already received a repurt from 
the Uranium Committee to Churchill. It indicated tha: the 
idea of developing an atomic weapon had been trans- 
formed in Great Britain into a system of practical actions. 


We had prepared a list of the scientific centers and 
industrial facilities where it was planned that the work be 
done. It included such major concerns as Lithobor and 
Vickers. as well as the Arsenal—the main center for 
making all kinds of weapons for the Bntish army. 


It is noteworthy that when this information was reported 
to Beria he dismissed it from the start as a German 
subterfuge intended to divert our material and human 
resources from the battle with Germany, but he agreed to 
send the information to an independent expert for com- 
ments. Unfortunately. we still do not know who this was. 
There is a document with a very illegible signature. more 
similar to a verdict than a response. It is stated in the 
document that in theory man can build an atomic weapon, 
but when this might take place no one could say. 


The work came to a stop. And only in late 1941-early 1942, 
when it was possible to get additional information from 
Great Britain and the United States. did scientific-technical 
intelligence have the opportunity to prepare a brief fact- 
supporte:| report to Stalin indicating that the atomic bomb 
was a reaiity and that we had to begin such work. 


Intelligence understood that what was involved was not 
only development of a design of the bomb, but also the 
production of the components needed for this. America 
had already advanced along the path of building unique 
equipment and was developing complex technological pro- 
cesses for the production of the required materials. But we 
knew that it was immeasurably more difficult to pursue 
this path in our country, especially under wartime condi- 
tions. It was necessary to make haste so as to deprive the 
allies of a monopoly on atomic weapons. It therefore was 
decided to use intelligence information. We, in particular, 
received information on the American bomb tested in 
1945. The subsequent bombs—now the products of the 
minds and efforts of Soviet scientists—became both lighter 
and smaller and much more powerful. 


I must emphasize that the intelligence community never 
said that they had a dominant role in this field. We did not 
calculate the design of the bomb, we did not produce all the 
necessary materials, we only provided food for thought. 
And here intelligence to an enormous degree was indebted 
to Igor Vasilyevich Kurchatov® because all the operations 
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related to the making of an atomic bomb in our country 
hed to be kept strictly secret. For that reason an original 
and simple procedure was selected for handling informa- 
tion: it all was conveyed to Igor Vasilyevich, who analyzed 
it most thoroughly. Due to such a procedure for the 
handling of information the point of view prevailed among 
Kurchatov’s comrades that the information which he had 
came from other secret centers in the country. 


] want to draw attention to the fact that after familiarization 
with the first secret data the collected information made it 
necessary to reexamine our points of view concerning many 
matters and indicated the possibility of solving technical 
problems far more rapidly than deemed possibie by our 
scientists unfamiliar with work in the West. 


The broadcast of the program “Top Secret” was a great 
surprise for me. Artem Borovik called upon Professor 
Belokon of Moscow State University for commentary. He 
asserted that our scientists themselves could do nothing 
and they used only ready-made ideas. This comment 
caused hostility because it was akin to the martinet’s 
declaration of General Filatov ina KOMSOMOLSKAYA 
PRAVDA interview. Filatov wrote: “Our scientists in 
themselves never could become illustrious and they had to 
link arms with intelligence.” We, veterans of the intelli- 
gence community, wrote a rebuke to KOMSOMOL- 
SKAYA PRAVDA under the signature of the late Yatskov. 
“This absurd assertion may give the impression that the 
intelligence community makes a pretense at a dominant 
role in making our country’s atomic bomb,” it stated in the 
letter. ““The bomb was not made by the intelligence service. 
but by specialists, and they did so under incredibly diffi- 
cult conditions, in a very short time. Intelligence played a 
role of more than a little significance, but only supplying 
information which was needed. One should not set intel- 
ligence specialists and scientists one against the other. 
They live under different laws, each going about their 
business. and there is no need that they go arm in arm.” 


KOMSOMOLSKAYA PRAVDA did not publish the letter. 
Then we sent it to PRAVDA, where it was published. 


A. A. Brish: I consider it necessary to speak out on the 
discussed matter because for a long time | was profession- 
ally occupied with nuclear explosives and participated 
directly in developing our country’s first atomic bomb. 


Unfortunately, the role of intelligence operations in devel- 
opment of our country’s nuclear project, due to the mass 
media. has not been objectively reported. The authors of a 
number of publications go so far as to assert that all the 
information for the atomic bomb was sent to us from the 
United States and that the leading Americin atomic spe- 
cialists were KGB agents, although proofs are absent. 


In 1947, after demobilization and brief work at the 
Machine Building Institute, USSR Academy of Sciences, I 
was sent for work at KB-11 (Design Bureau 11) (now the 
All-Russian Scientific Research Institute of Experimental 
Physics). There I worked in the scientific research sector, 
which was engaged in the development of an atomic charge 
using explosive compression, as a scientific specialist and 
team leader. In 1955 I was named Deputy Chief Designer 
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of Affi'iate No | of KB-11; after 1964, after the death of N. 
L. Dukhov, I became chief designer of nuclear explosives 
for definite classes of carriers. 


The range of my scientific development was quite broad: 
investigation of detonation processes, development of X- 
ray and oscillographic methods for studying rapidly tran- 
spiring processes, automation of detonation and neutron 
triggering of atomic charges. These and other directions, 
considered necessary for building an atomic bomb, began 
to be developed actively at our design bureau, and in a 
short time the amount of scientific and technical knowl- 
edge accumulated made it possible to devise a model of an 
atomic charge, as well as the design and technology neces- 
sary for making a bomb. 


The work was done under siressed and complex condi- 
tions. I will cite only one example. When less than a year 
remained before the detonation of the first atomic charge, 
in November | 948, the velocity of the detonation products 
of the explosive used for compression of the atomic charge 
was measured. The velocity proved to be substantially 
lower than that which was used in the designing, which 
resulted in charge failure. Within a short time it was 
possible to clarify the reasons for the discrepancy, deter- 
mine the true velocity and introduce appropriate refine- 
ments. Could intelligence information assist in solving the 
problem? Certainly not. The explosive used was developed 
in our country and we did not have tlie explosive used in 
the United States. 


The theory of explosive compression of an atomic charge 
and the equation of state of matter at superhigh pressures 
were developed by our scientists, as is indicated by 
numerous open publications of L. V. Altschuler and his 
students. All the automation for the atomic bomb, 
including the automation of detonation, and the means for 
triggering the explosion, onboard instruments, saiety and 
resetting devices, also were designed in our country. 


The idea of external neutron triggering of nuclear charges 
was expressed and realized on a practical basis in a short 
time at KB-11. Jack Hansen in his book “American 
Nuclear Weapons” (1988) describes the main unit of a 
nuclear device. It can be concluded that the introduction 
of this method for the neutron triggering of an atomic 
charge occurred in our country 3-4 years earlier than in the 
United States. Incidentally, already in 1947-1948 we had 
discovered the phenomenon of high conductivity of deto- 
nation products and dielectrics in powerful shock waves. 


In 1949 we knew how it was necessary to make an atomic 
charge and how it works. We had our original development 
work on the atomic bomb and a bomb of the American 
design. 


The leaders made a decision to test a device reproducing the 
design of the American atomic bomb. It is necessary to 
know and understand that the tested bomb was made at our 
plants using design and technological documentation pre- 
pared by our designers and technologists using materials 
and units produced in our country. It must be emphasized 
that after the tests in 1951 atomic bombs of a lesser weight 
and size and greater power, differing fundamentally from 
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the American bomb were put into standard production and 
delivered to the army. 


The development of the new technology was a complex 
creative process, including an analysis of all available 
information, national and foreign, including classified 
information, for the purp~ese of choice of an optimum 
variant of the solution. Intelligence information on the 
nuclear problem was of special importance in the initial 
stage, up to 1945. This information stimulated scientists 
and forced the leaders of the country to devote due 
attention to the problem. 


After 1945, when three detonations of atomic bombs ‘iad 
demonstrated the absolute feasibility of an atomic weapon, 
the role of intelligence information assumed a different 
character; to some degree it compensated for the lack of 
exchange of scientific and technical inform<tion. It is 
obvious that the usefulness of intelligence information is 
proportional to the competence and scientific potential of 
those who use these data in their work. We also encoun- 
tered disinformation, which, fortunately, could be recog- 
nized. However, there were scientists who took it as 
reliable information and they had to pay for it. 


Now an insistent need has arisen for a team of scientists, 
together with the Foreign Intelligence Service , to examine 
the origi rals of intelligence information on nuclear weapons 
and draw a com = :ent conclusion on its basis. Much is being 
said of the annihilatien of nuclear weapons and about the 
world without them. The dismantling and annihilation of 
nuclear arms is a costly, prolonged and dangerous process. 
In any case the present generation of man wiil live in 2 world 
with nuclear weapous. In order to safeguard mankind 
against the possible catastrophic aftereffects of accicents or 
violations of the n.ies for use of such arms it is necessary 
that there be continuous improvement of design and struc- 
ture, use and storage, and also the process of annihilation of 
nuclear devices. The execution of this complex of tasks is 
complicated under conditions of a ban on tests of nuclear 
weapons. The developers of these arms, despite all the 
difficulties, are obliged to find a successful solution of the 
safety problem, remaining at their posts until we arrive at a 
world without nuclear weapons. 


Yu. N. Smirnov: Over a period of several years I was a 
specialist in a small team headed by Andrey Dmitriyevich 
Sakharov at Arzamas-!6 2ad participated in developing the 
world’s most powerful !90-megaton hydrogen bomb, tested 
in a 50-megaton variant in October 1961. Then for several 
years I was occupied with peaceful nuclear explosions. Now 
I am working at the Kurchatov Institute and the lasi several 
years in close contact with Yuliy Borisovich Khariton. It 
therefore seems to me that I have a moral right and within 
my power I am striving to analyze matters related to the 
history of Soviet atomic and hydregen weapons. 


Today we will not analyze the technical aspect of the 
documents received in its time by the intelligence services, 
but we will discuss the scandalous situation arising in 
connection with the outrageous insults to some of our 
outstanding scientists in the mass media. I would like to 
note that Yuliy Borisovich is very concerned by such a 


campaign. 
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Already in the 1950's, after the very highly publicized 
unmasking of Klaus Fuchs, the opinion developed in the 
United States that everything done in the USSR under the 
nuclear program, on nuclear arms, in particular, was the 
result of the work of Soviet intelligence. Until recently our 
scientists had no opportunity to speak of the real situation 
which prevailed. 


After Khariton and I authored joint publications (I have in 
mind, in particular, an article in IZVESTIYA in December 
1992 and a report devoted to Kurchatov in the same 
newspaper in January 1993, as well as an article in the 
December number of the journal NAUKA I ZHIZN in 
1993), the point of view of our colleagues in the West 
changed. 


Permit me to read a fragment of a response from Edward 
Teller: “The article by Khariton and Smirnov is exception- 
ally interesting because it exariines the development of a 
nuclear explosive from a diffe rent and obviously substan- 
tiated point of view. Two circumstances made a special 
impression on me. First, the development of atomic and 
hydrogen bombs occurred in the USSR and in the United 
States in completely different ways. Therefore it makes 
little sense to state who was out front at any particular 
moment in time. Another circumstance is related to the 
enormous difference in political leadership (of the atomic 
project.—Yu. S.) of the two countries: in the case of the 
United States this was Lilienthal, in the case of the Soviet 
Union—Beria.” 


We received a not less expressive letter from Hans Bethe’. 
Our Western opponents, as we see, have sorted out the 
facts. In our country we have absolutely unqualified state- 
ments of random people on this matter in the mass media. 
I emphasize: intelligence information on nuclear weapons 
is not a subject for amateur statements and speculations, 
but material for careful study by specialists. Only they can 
conclude how important information from the intelligence 
service was and what part of it actually was used in 
development work in our country. 


In actuality everything began with statements in the press 
and over television by General Filatov, who allowed 
himself unethical statements about our nuclear physicists. 
This was followed up by extremely strange declarations by 
some representatives of the intelligence community. For 
example, in a television broadcast in May 1992 Khariton 
was accused of supposedly taking credit for materials 
supplied by intelligence and it was claimed that Sakharov 
was not the developer of the hydrogen bomb. All this was 
asserted by Kvasnikov—one of the former directors of 
“atomic” intelligence. 


Let’s recall the facts. In August 1949, when an atomic 
bomb was detonaied in the USSR for the first time, it was 
a copy of the American bomb. But by that time, that is, by 
mid-1949, Soviet physicists had clear ideas about how to 
make their own more perfect bomb which was virtually 
twice as light, twice as powerful and in size | '4 times less 
than the American bomb. Taking into account the 
extremely dangerous situation at that time and in order not 
to take unnecessary risks it was decided to detonate the 
American copy first. It was necessary to demonstrate as 
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quickly as possible that the USSR had the atomic bomb. 
The tests of our bomb took place successfully in the course 
of the next experiment in 1951. 


The world’s first transportable hydrogen bomb was made 
in the Soviet Union and successfully tested on 12 August 
1953. This was a priority achievement of Soviet physicists. 


I want to make several recommendations. 


First. In December of last year Yuliy Borisovich and I 
came out with a proposal directed to the prevention and 
exclusion of unqualified, speculative “improvisations” by 
random persons. And specifically, jointly with representa- 
tives of foreign intelligence and specialists of the former 
Ministry of Medium Machine Building, it is necessary to 
study the totality of the technical documents on the atomic 
theme obtained from abroad, let’s say, up to the mid- 
1950's, and prepare a secret informative report. Then the 
expert commissions of these departments must study it 
and draw a competent conclusion as to what can and 
should be published in the open press. Unfortunately, until 
now our initiative has not resulted in a positive response. 


Second recommendation. One must not forget the great 
importance of educational and informative activity. There 
should be broad publication of articles by specialists and 
they must be given an opportunity to express themselves in 
television broadcasts. 


Third. Those reading my article in NEZAVISIMAYA 
GAZETA about the “visit” of Teletskiy to Bohr in 1945 
most likely noted that I emphasized the formulation of 
several points having juridically documentable force. This 
was a case for which there are documents entirely clearly 
demonstrating that a number of the insulting fabrications 
of former General Sudoplatov with respect to some 
Western physicists and our own physicists could become 
the basis for a legal action. And we could sue Sudoplatov 
and his coauthors together with the Americans, who also 
were outraged by his book. 


V. I. Goldanskiy: After the appearance of the June issue of 
the newspaper SOVERSHENNO SEKRETNO (“Top 
Secret”) and the television program (4 June), in which 
Belokon played a particularly unpleasant role, Yevgeniy 
Pavlovich Velikhov and I on 18 June refuted these state- 
ments. They also promised us time on the next broadcast 
of “Top Secret” and my reproof was to be published in an 
issue of the newspaper of the same name. 


There are two sides of the question. One is the slanderous 
statements directed at the most outstanding Western sci- 
entists. I wish to cite a brief reference from NATURE: 
“Those whose reputation was damaged have already died 
and are unable to defend themselves, but this does not 
mean that the subject is closed and history can be rewritten 
as one wishes.” And the second is the absolutely inadmis- 
sible fabrications published about our most outstanding 
scientists. The honor of all Soviet and Russian science has 
been impugned. I feel that it is impossible to remain 
neutral in such a situation and therefore I want to propose 
the following draft of a declaration of Russian scientists. 
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“It is generally known that during recent years there has 
been widespread dissemination of all kinds of attacks on 
scientists and on science in general, which in many cases is 
cited as one of the principal causes of all kinds of misfor- 
tunes. 


“We have been forced to state that such obscurantism has 
received particularly widespread dissemination in our 
country, where attacks on science are being used not only 
for discrediting the intelligentsia, but also for generating 
political stress in international relations, for creating an 
atmosphere of xenophobia and for sowing hostility and 
mutual distrust among peoples even in the world scientific 
community. 


“We feel that the book by the experienced spy Pavel 
Sudoplatov entitled ‘Special Tasks’ (written in coauthor- 
ship with his son Anatoliy and two Americans—Jerrold 
and Leona Schecter), recently published in the United 
States, widely advertised as a source of sensational pseu- 
dorevelations concerning the espionage of the most prom- 
inent American scientists, key participants in the Man- 
hattan Project, in support of the USSR, and on the other 
hand, assertions concerning the complete scientific bank- 
ruptcy of the foremost Soviet specialists directing work on 
the development of atomic and hydrogen bombs, pursues 
precisely these objectives. 


“The latter assertions are being particularly actively pro- 
pagandized in our country by the newspaper SOVERSH- 
ENNO SEKRETNO (June 1994) and in the television 
program of the same name (4 June 1994). 


“In this open letter we wish to make the two following 
declarations in the name of our friends and colleagues— 
Russian physicists. 


‘*1. We categorically deny, as absolutely unsubstantiated, 
malicious and provocative, the assertions that Robert 
Oppenheimer, Niels Bohr, Leo Szilard, George Gamow 
and Enrico Fermi were fellow-thinkers, coparticipants and 
accomplices in the espionage activity of Klaus Fuchs. 


“The book ‘Special Tasks’ does not cite a single fact 
demonstrating the opposite. We fully join our voices with 
the editorial in the British journal NATURE of 28 April 
1994 entitled: "Unsubstantiated Accusations of Perfidy.’ 


“*2. We feel that the history of development of the atomic 
bomb detonated in the first test conducted in the USSR on 
29 August 1949 has been adequately set forth in articles by 
Academician Yu. B. Khariton and Yu. N. Smirnov pub- 
lished in IZVESTIYA on 8 December 1992 and in the 
American Bulletin of Atomic Scientists in May 1993. 


“These articles correctly note the high information content 
of the materials conveyed by Klaus Fuchs through the 
Soviet intelligence network on the request of Academician 
I. V. Kurchatov, director of the Soviet atomic project. 


“Also set forth are the reasons for which it was decided to 
detonate in the first test precisely a copy of the American 
implosion bomb already tested twice at Alamogordo and 
Nagasaki. 
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“We feel that it must be added that under the conditions of 

the Stalinist totalitarian regime prevailing at that time a 

failure of the first test was fraught with severe punishment 

for the entire body of scientists working under Kurchatov 

and, moreover, threatened the destruction of all Soviet 

po. much as had happened a year earlier (1948) with 
iology. 


“The destruction of physics should have begun with the 
discussion of and ban on the theory of relativity and 
quantum mechanics as supposedly the most poisonous 
core of idealism, a tool of ideological diversion. The test of 
the atomic bomb in the USSR in 1949 in essence saved 
Soviet physics. 


“As is well known, only two years later, in the autumn of 
1951, two atomic bombs of our own original design were 
successfully tested in the USSR and in the field of devel- 
opment of thermonuclear weapons Soviet scientists even 
outpaced the Americans. 


“Accordingly, we decisively reject as malicious and pro- 
vocative the attempts made by reactionary- 
antidemocratic, antireformist and anti-intellectual forces 
in Russia to belittle the scientific and technical achieve- 
ments of Soviet scientists working on the development of 
atomic and thermonuclear weapons, to represent them as 
blind epigones working on the basis of stolen secrets 
supplied by the intelligence services.” 


V. B. Adamskiy: The situation which we are now analyzing 
could not have arisen if there had not been such secrecy, 
such alienation of our microcommunity from the rest of 
the scientific world. I feel that it is necessary to tell in 
detail, in not less detail than the Americans about them- 
selves, about our work and the collision of ideas. | am 
convinced by my experience that when such facts are made 
known no room will be left for speculation because it will 
be seen how ideas were conceived, transformed into reality 
and checked out. 


The role of intelligence is well known. Although later it did 
not supply us data, we already had such an effective tool as 
purely technical intelligence. Both the Americans and we 
knew very well what bombs each had because a bomb itself 
upon detonation conveys abundant information (radio- 
chemical and electromagnetic data). So that as long as 
there were aerial tests we were on course. A false story 
released to the public must be quashed and as quickly as 
possible the true facts must be reported. 


Zh. I. Alferov: The SOVERSHENNO SEKRETNO broad- 
cast caused indignation in the scientific community of the 
Physical Engineering Institute imeni A. F. Ioffe. It is 
generally known that in the laboratories established for 
solving the atomic problem the leading scientists were 
Joffe’s disciples. In 1936 Abram Fedorovich at a special 
scientific session of the Academy of Sciences was subjected 
to the severest criticism because precisely he stood out as 
the initiator of research in the nuclear physics field. He was 
sharply criticized for undertaking such “unpromising” 
research in the largest laboratory of our institute. How- 
ever, it was precisely the prewar research which laid the 
basis for the present-day scientific foundation. It is no 
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accident that among the three-time recipients of the award 
of Hero of Socialist Labor four are alumni of the Physical 
Engineering Institute. 


The basic idea of using lithium deuteride, giving a decisive 
advantage as the basic material for a hydrogen bomb, was 
proposed at the Physics Institute of the Academy of 
Sciences by Ginzburg. Konstantinov solved the problem of 
light isotopes and all the work on Li, technology was done 
by us at the Physical Engineering Institute. Unfortunately, 
fewer and fewer participants in this major undertaking 
remain. And without question many things taking place 
today are attributable to an almost complete lack of 
information. There are only small publications by the 
direct participants: a small book by Golovin about 
Kurchatov and a major work by the talented write: and 
physicist Snegov entitled “Creators” about the history of 
nuclear research up to 1945. But Snegov feared to write 
more history, deciding that he might violate the con- 
straints of secrecy. It goes without saying that work must 
be done in reconstructing that heroic epic. It is clear to all 
that without the scientific and technical potential created 
in the 1920’s-1930’s nothing could have been done despite 
the most perfect work of the intelligence services. 


I recall that Osipyan and I were at the World Congress on 
Superconductivity and Edward Teller spoke there. He 
stated how wonderful it would be if there was no secrecy in 
our field. Atomic and hydrogen weapons could be devel- 
oped in collaboration with Soviet scientists; everything 
would be many orders of magnitude better, would be done 
more competently and more rapidly and mankind would 
use the results differently. 


I. N. Golovin: The experimental discovery of the fission of 
uranium and thorium in late 1938 stunned the nuclear 
physicists in our country. The Physics Institute imeni P. N. 
Lebedev in Moscow and the Leningrad and Kharkov 
Physical Engineering Institutes were deluged by a wave of 
communications coming from different countries, and 
Kurchatov, in particular, from the very beginning oriented 
his coworkers on solution of the problem of creating a 
fission chain reaction. The discovery of spontaneous fis- 
sion by Flerov under the direction of Kurchatov exerted a 
substantial influence on development of the atomic bomb. 


In August of 1939, at a seminar at the Leningrad Physical 
Engineering Institute, Khariton and Zeldovich reported on 
the first rough estimate of the critical mass for a uranium 
bomb. It was found that if a bomb with a charge of 10 kg 
of uranium was detonated at the center of Moscow not 
only would the city be blown away, but its neighborhood 
also would suffer. 


In November of 1939, at a Kharkov session of the 
Academy of Sciences on the atomic nucleus, Khariton 
proposed that his development work of 1937 be used for 
separating uranium isotopes in centrifuges. 


In November of 1940, at a session of the Academy of 
Sciences devoted to the atomic nucleus, which was held in 
Moscow, on Volokhonka, Kurchatov read his historic 
report. It followed from the report that we were almost on 
the threshold of mastery of a chain reaction. At that time 
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Roosevelt received a letter from Einstein that the develop- 
ment of a uranium bomb of a monstrous destructive force 
was realistic and accordingly it was necessary to devote the 
most serious attention to it and therefore American physi- 
cists decided to keep work in the field of a uranium fission 
chain reaction under wraps. The session in Moscow ended 
with a declaration by Khlopin that this was not the time to 
ask the government to accelerate work on uranium fission 
and provide it additional funding because there was a war in 
progress in Europe and the money was needed for other 
purposes. Physicists felt that it was such a difficult task to 
obtain kilograms of uranium-235 that solution of the 
problem would require twenty years and therefore the 
potential existence of such a bomb in Ge:many was no real 
threat. 


But not all were so calm. Just before the war Zeldovich, 
Khariton and Gurevich formulated a rigorous theory of 
development of a chain reaction. Letters from Flerov to 
Stalin are known in which he insisted on the need to 
continue study of uranium fission and development of the 
bomb despite the intrusion of the fascists into our country. 
In addition, in September 1941 the first intelligence infor- 
mation was received on the uranium work carried out 
secretly in Great Britain and Germany. As a result of the 
letter to Stalin and intelligence data on 11 February 1943 
Kurchatov was designated director of the uranium problem 
in our country by decree of the State Committee for 
Defense. 


The war delayed this research, as well as the development 
of industrial production of uranium, other materials and 
equipment necessary for making a bomb. Only after the 
war had ended, after the tests of the atomic bomb in the 
United States and after the atomic attack on the cities of 
Japan, did serious work actually begin on a uranium 
project. The efforts of the best scientists and designers 
were drawn into this work. 


At the beginning Kurchatov, together with his immediate 
colleagues (I became a worker in his laboratory in the 
autumn of 1944), developed the directions which most 
rapidly could :ead to the goals, comparing different solu- 
tions for atomic reactors and making a bomb. 


Then I chanced to work under the direction of Artsimo- 
vich on the problem of electromagnetic separation of 
uranium isotopes. There were only two very short intelli- 
gence reports on constructing electromagnetic apparatus. 
And when the Americans in Geneva in 1958 exhibited 
their model of an ion source used in the separation of 
uranium isotopes we were convinced with satisfaction that 
our source was more modern and had a longer lifetime. 


It is generally known that the reactors constructed under 
the direction of Kurchatov, with the participation of 
Aleksandrov and Dollezhal, were better than the American 
ones. Whereas they were forced to shut down their first 
plutonium reactors after three years, our reactors were 
operated for 30 years without modernization. 


We know that Kikoni'® also was involved in the separation 
of uranium isotopes and the first thing that he did was to 
call on the Kharkov physicist Lange (the latter at one time 
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had fled to our country from fascism) who was engaged in 
the centrifugal separation of uranium isotopes. Centrifuges 
were constructed and their testing had begun when an 
intelligence report arrived that the Americans were devel- 
oping a diffusion method. An order followed: do as the 
Americans are do'ng. 


When the diffusion method already had ensured the pro- 
duction of atomic bombs in the necessary number, enriched 
uranium was supplied for the reactors at nuclear plants, 
power plants for submarines and other purposes. Kikoni, 
considering himself to be free of immediate obligations, 
began to improve centrifugal separation and brought it to a 
perfection which had not been attained by either West 
European or American specialists. Soviet stages of tens of 
thousands of centrifuges even now have been operating 
without preventive maintenance for 10-15 years. Accord- 
ingly, there should be no belittling of the merits, talent and 
capabilities of our country’s scientists and engineers with 
respect to the solution of complex scientific and technical 
problems in the mastery of nuclear energy. 


A. A. Samarskiy: There is still another aspect of the 
discussed problem about which physicists speak little: 
mathematical support for the nuclear program. 


The detonation of a nuclear bomb represents the simulta- 
neous transpiring of many interrelated processes: fission of 
uranium by neutrons, propagation of the forming neu- 
trons, release of energy and its transfer through matter and 
gas-dynamical flight of the enormously heated matter. All 
this is described by a system of nonlinear equations in 
partial derivatives. During 1947-1948 physicists did not 
know how to solve such complex problems. Rough models 
were used in the form of a system of ordinary differential 
equations, whose accuracy was unknown. Meanwhile a 
correct answer was vitally important. Accordingly, 
Tikhonov proposed a changeover to computation of the 
atomic bomb detonation process on the basis of a full 
system of differential equations in partial derivatives. 


Early in 1948 a decree was issued by the USSR govern- 
ment, signed by Stalin, on setting up Laboratory No 8 of 
the Geophysical Complex Expedition of the Geophysics 
Institute, USSR Academy of Sciences, under the direction 
of Academician Tikhonov. The laboratory was assigned a 
priority task: computation of the energy release of an 
atomic explosion. The work was delegated to me. 


Computational mathematics at that time did not exist. All 
the numerical methods and schemes for systems of non- 
linear equations in partial derivatives had to be developed 
from scratch, simultaneously formulating their theory. 
Nevertheless, already after a year the first productive 
computations of an atomic bomb were successfully made. 
Later they were “put on line.” 


In 1949 I became acquainted with Academician Sakharov, 
who before my eyes developed a model of a hydrogen 
bomb. In close contact with him in 1950 we began the first 
computations, which were in good agreement with the 
experiment of 1953. 


The work on the mathematical model of a detonation 
required not only development of methods for computing 
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gas dynamics with thermal conductivity, neutron transfer 
and emission and energy release, but also finding the real 
physical properties of plasma. Study of the equation of 
state of matter already began in 1952, and a little later 
work began on determination of the path of photons on the 
basis of quantum mechanical models of an atom. As a 
result, a strong team was formed which together with 
scientists of the Physics Institute imeni P. N. Lebedev, 
Arzamas-!6 and Chelyabinsk-70 was able to provide phys- 
ical support for mathematical models of both ordinary and 
thermonuclear bombs. 


In 1953 the groups headed by Academicians Tikhonov and 
Keldysh were combined and a new institute, now the 
Applied Mathematics Institute, was established. It made 
computations of a nuclear-missile shield for the country. 
Being at the sources of mathematical support of computa- 
tions for the mentioned objects, I can assert the following: 
we had no information in this field. Already in 1948 we 
understood that it was possible to solve complex problems 
when there are limited technical resources only by devel- 
oping new, better methods. Therefore, at that time, 40 
years prior to the appearance of today’s parallel com- 
puters, parallel computations with 40-50 computers were 
organized (on the basis of “Mercedes” table-top electro- 
mechanical computers). 


The high technological level of the computation experi- 
ment, and in particular, numerical algorithms, enabled us 
thereafter to solve all necessary problems on a routine 
basis. It must be noted that the work was headed by 
specialists having excellent training in physics and math- 
ematics. The organization of computer centers at Arzamas 
and then at Chelyabinsk made it possible to meet compu- 
tation needs fully. 


The leaders of the Academy of Sciences must remember 
that mathematical simulation, proving to be so effective at 
that time, may become still more efficacious now. In 
actuality, the country is undergoing a major economic 
change. The Western world, which our economists love to 
cite, has neither the experience nor a theory of such 
changes. Such a theory can be formulated and an economic 
prediction of development can be given only through the 
joint efforts of economists and applied mathematicians. 
Has the time not come to proceed to a large-scale intro- 
duction of mathematical simulation in the economy? 


Vu. A. Osipyan: I and my colleagues of the same age 
belonged to that generation which participated in work on 
the nuclear problem only in the final stage. For us your g 
people it was especially important to understand the high 
scientific and moral authority of our directors, the leading 
physicists, chemists, computation specialists and all those 
who set the tone for these grandiose undertakings. 


I regard as simply laughable the statements of Belokon that 
research on the nuclear problem in our country was 
determined solely by the results of intelligence work. To be 
sure, this was very important for solving some specific 
problems, but I think that there is no one who doubts that 
the mastery of nuclear technology was the result of gran- 
diose efforts on the part of an army of Soviet specialists 
who participated in solution of the problem. There are 
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almost no open reliable publications concerning this and it 
is the duty of our veteran scientists who are still living to 
give a full open description of how the Soviet Union 
mastered the nuclear engineering problem. 


We will discuss two main problems. The first is the casting 
of stones at our leading scientists of the older generation— 
the supposedly unmerited receipt of awards at the national 
and international levels. Supposedly in actuality they are 
not scientific and technical leaders. Today sufficient argu- 
ments have been cited indicating that this is not only an 
untruth, but also a malicious provocation. 


The second problem is the accusation of the greatest 
Western scientists of that time of complicity in espionage. 
I cannot speak of all of them, but such suspicions with 
respect to Szilard, Oppenheimer or Bohr are disgusting. I 
want to cite one example: Andrey Dmitriyevich Sakharov. 
Everyone knows that he was a tireless and consistent 
opponent of the Soviet socialistic system and expressed 
this in different forms of opposition to the government and 
political structure, but never did the slightest suspicion 
arise that he could give away a state secret. It is possible to 
be an opponent of the political system, but this gives no 
moral right to violate the interest of the state. I think that 
the same situation prevailed with respect to Oppenheimer, 
Bohr and Szilard. Perhaps the most loathsome thing that 
was written and published by Sudoplatov and his Amer- 
ican coauthors is the absolutely unsubstantiated accusa- 
tion of Western scientists that they violated their obliga- 
tions to their countries. 


I feel that we must raise our voices in defense not only of 
the Soviet, but also the American scientists who worked 
honorably for the well-being of their countries. 


V. I. Merkin: I was the first specialist in Laboratory No 2 
who Kurchatov took on for the development of an indus- 
trial atomic reactor. I must say that he assigned enormous 
importance to the problem of constructing precisely a 
reactor, in this seeing the shortest path to solution of the 
problem of developing a nuclear weapon, although it was 
known that it was possible to build a bomb on the basis of 
uranium-235. This path proved to be long and not partic- 
ularly efficient. However, the construction of a reactor in 
which a nuclear chain reaction occurs with the formation 
of plutonium made it possible to solve a number of 
problems. First, demonstrate the possibility of obtaining 
atomic energy in a large quantity, and second, produce an 
efficient nuclear fuel. Khariton and Zeldovich in those 
years developed a theory of the nuclear reaction of ura- 
nium fission and the process of nuclear chain combustion 
and demonstrated that they can be controlled by means of 
neutron- absorbing rods. But there was lack of an efficient 
moderator not absorbing neutrons and making it possible 
for a reaction to occur. 


In mid-1943, in organizing the laboratory, Kurchatov was 
engaged in obtaining pure materials: graphite, uranium 
and plutonium. After laboratory experiments microatomic 
quantities of plutonium were obtained. By late 1944 the 
first accelerator was started up in Laboratory No 2, which 
made it possible to separate out microquantities of the 
element. With startup of the reactor in 1946 microweight 
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quantities already were obtained and it became possible to 
study the technology for extracting plutonium from irra- 
diated uranium. 


Early in 1945 Igor Vasilyevich called on me to organize an 
industrial reactor project. The question arose of the use of 
heavy water or graphite as the neutron moderator. The 
problem was successfully solved by late 1945. 


Early in 1946 Igor Vasilyevich had the opportunity to 
proceed to construction of the first physical reactor 
because it was possible to obtain pure reactor materials in 
the necessary quantities. The reactor was started up and 
beginning in July the production of plutonium began on an 
industrial scale. Thus, by late in the year a sufficient 
quantity of plutonium had accumulated in the reactor for 
a bomb and in 1949 it was tested. 


Thus the problem was solved of constructing an industrial 
reactor (operating for 40 years without substantial recon- 
struction) and obtaining plutonium—the nuclear explosive 
for the first bomb. 


N. A. Shilo: In 1949 I was designated director of VNII-1 
for Gold and Precious Metals and in 1959 I became head 
of a project for studying the prospects for exploiting 
uranium in the northeastern part of the country. Now in 
the newspapers they are writing about the exceptionally 
important role of Beria. This is not entirely so. 
Zavenyagin'' was the central figure with whom I and all 
those working in this field dealt. Beria, so to speak, was the 
conveyor of ideas, development findings and documents 
from Zavenyagin and Vannikov’ to Stalin. 


In my opinion insufficient attention is being devoted to the 
work on the atomic problem by Ioffe and the entire staff of 
the Physical Engineering Institute. It seems to me that 
these materials must be opened up and it must be shown 
that after 1941 theoretical development work in the 
physics field, especially in Leningrad, was greatly 
advanced. Not only Soviet, but also foreign scientists, 
participated in this work. 


V. M. Orel: At the Institute of the History of Natural 
Science and Technology it is clearly understood that the 
lack of a truthful history of the development of the atomic 
weapon opens the way for various speculations and distor- 
tions of the facts. 


In 1990 we encountered great difficulties when we began 
preparations for work on a history of the atomic project in 
our country. First a creative team was organized which was 
made up of specialists of the Kurchatov Institute and our 
own institute. We invite all those who desire to participate 
in this to do so. Unfortunately, with the present-day 
material and funding base this work will take a long time 
and the required deadline will not be met. 


Last week we had a meeting with leading American spe- 
cialists in the history of science field. They proposed their 
cooperation for a more complete coverage of the history of 
the atomic project. In addition, we have received an 
official communication indicating that the Livermore Lab- 
oratory desires to participate in joint work on the prepa- 
ration of riaterials on the atomic project. 
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Ya. S. Osinov: The discussion has shown that the campaign 
which has developed in the mass media in both our 
country and abroad has been directed to the discrediting of 
Russian science, as well as the special services, which 
brought about the development of the first atomic bomb. 
We must organize a small, mobile group which would 
include specialists of the Academy of Sciences, represen- 
tatives of foreign intelligence and other organizations 
which would study all the documents and which would 
prepare a report on the history of the atomic bomb. 


A decree was adopted by the Presidium of the Russian 
Academy of Sciences on the basis of the discussion results. 
It is deemed desirable to direct to the RF Ministry of 
Atomic Energy and the Russian Foreign Intelligence Ser- 
vice a request to set up a joint working group for study of 
the possibilities of informing the broad public concerning 
the real contribution of intelligence to the Soviet atomic 
project. It was decided to support the proposals of mem- 
bers of the Russian Academy of Sciences that they speak 
out in the press against attempts to belittle the scientific 
and technical achievements of Soviet scientists working on 
the development of atomic and thermonuclear weapons. 


The importance of the work entitled “History of the Soviet 
Atomic Project: Collection, Analysis and Study of Docu- 
ments” undertaken by the Institute of the History of 
Natural Science and Technology imeni S. I. Vavilov, in 
collaboration with the Russian Scientific Center 
“Kurchatov Institute,” was noted. 


Footnotes 


1. Pavel Anatolyevich Sudoplatov (born 1907)}—former 
NKVD lieutenant general, USSR Ministry of Internal 
Affairs. After 1942—deputy head of the NK VD Foreign 
Intelligence Service—head of section “S.” Between 1953 
and '968 was in confinement. Rehabilitated in February 
1992. 


2. Edward Teller (vorn 1908)}—American physicist, par- 
ticipant in development of the atomic and thermonu- 
clear bombs. 


3. Yakov Petrovich Terletskiy (1912-1993}—doctor of 
physical and mathematical sciences (1945), after 
October 1945—specialist in section “S,” worked at 
Dubna (1952-1956), taught at Moscow State University 
and the University of Friendship of Peoples imeni P. 
Lumumba. 


4. Niels Bohr (1885-1962)—Danish physicist, Nobel Prize 
winner (1922). According to A. Einstein he was charac- 
terized by uncommon boldness and at the same time 
caution; had the intuitive capacity for grasping the 
essence of obscure matters, combining this with 
sharp criticism. Was well known for friendliness and 
hospitality. 


5. Enrico Fermi (1901-1954)—Italian physicist, Nobel 
Prize winner (1938). 


6. Leo Szilard (1898-1964)—physicist, worked in Ger- 
— and Great Britain, after 1939—in the United 
tates. 
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7. Robdert Oppenheimer (1904-1967)}—American physi- 
cist. Headed development of the atomic bomb in the 
United States (1943-1945). 


8. Igor Vasilyevich Kurchatov (1902-1960)}—Soviet 
physicist, academician (1943). 


9. Hans Albrecht Bethe (born 1906)}—German physicist, 
Nobel Prize winner (1967). Emigrated to Great 
Britain, then to the United States (1935). 


10. Isaak Konstantinovich Kikoni (1908-1984)}—Soviet 
physicist, academician. 


11. Avraamiy Pavlovich Zavenyagin (1901-1956}— Min- 
ister of Medium Machine Building and Deputy 
Chairman of the USSR Council of Ministers (after 
1955). 


12. Boris Lvovich Vannikov (1897-1962)—First Deputy 
Minister of Medium Machine Building (1953-1958). 


Problems in Attracting Students to Science 
Researched 


957A0082A Moscow VESTNIK ROSSIYSKOY AKADEMII 
NAUK in Russian No 11, Nov 94 pp 1002-1007 


[Article by V. G. Kharcheva, doctor of philosophical 
sciences, director of the RF State Committee on Higher 
Education: “Right Now Future Academicians Are Still 
Students”; the first paragraph is an introduction] 


[FBIS Translated Text] Institutions of higher education in 
our country are experiencing difficult times. In addition to 
the problems existing in earlier years new ones have been 
added, caused by the present-day critical situation in 
society in general and in science in particular. Among these 
problems are inadequate funding and technical support for 
these institutions, a sharp worsening of the material situ- 
ation of instructors, the social passivity of the students, a 
dropoff of their learning activity, emigration of highly 
qualified specialists and many other factors. The quarterly 
monitoring studies made by the Sociological Center of the 
RF State Committee on Higher Education are intended to 
provide objective and current information on such hap- 
penings. The editorial board plans on a regular basis to 
familiarize the readers of VESTNIK with the most inter- 
esting results of this research. The first such material is 
published below. 


In October 1993 a sociological study was made within the 
framework of the “Social Opinion” program in seven Rnis- 
sian cities—Moscow, St. Petersburg, Voronezh, Irku: sk, 
Saratov, Tomsk and Ufa—for clarification of the attitude of 
college instructors, students and administrators toward the 
reform in higher education now being carried out’. 


Reform of Institutions of Higher Education 


Several preliminary questions related to such aspects of life 
of institutions of higher education of no little importance as 
the quality of instruction, overall erudition, level of com- 
munication between students and instructors, etc. This 
information, providing some (although subjective) idea con- 
cerning the atmosphere prevailing in institutions of higher 
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education and about the respondents themselves supple- 
ment the basic information, making it possible in part to 
explain the discrepancies in the evaluations of reform. 


Three variants of response were proposed for the question 
of the level of instructior in Russi2n institutions of higher 
education: for the most part it « \rresponds to modern 
requirements, it corresponds in part, in general it does not 
correspond at all. (In addition, the respondent could 
propose his own alternative.) It is noteworthy that whereas 
the fraction of those selecting the first variant is virtually 
identical in each of the three designated groups of those 
queried (44% students, 43% instructors and 45% adminis- 
trators), among the students there were considerably more 
of those who feel that the level of instruction as a whole 
does not correspond to the requirements of the times— 
14% versus 6% and 2% in the other two categories. 


The evaluation by students of the professional qualities of 
the instructors, that is, their knowledge of their subject, is 
quite high, which cannot be said of the ability to impart 
this knowledge, and also to revise it. This feeling is held by 
the majority (80%) of the students. 


Incidentally, the instructors themselves are extremely crit- 
ical of their colleagues. For example, only 41% of the 
respondents had a high regard for overall erudition, 30% 
for speech skills and 28% for communication skills. With 
respect to the qualities of the students, in the opinion of 
their teachers the most fitting evaluation of overall erudi- 
tion, skill in relations both with one another and with 
instructors and speech skill was ‘“‘average.” 


Now we will proceed to evaluations of the course of reform 
in institutions of higher education. First of all, about the 
general characteristics. Those who felt that the situation 
inad changed for the better were 24% of the administrators, 
10% of the students and 10% of the instructors; those who 
felt that everything had remained as before were 35%, 57% 
and 40% respectively and those who were convinced that 
the situation had worsened were 33%, 14% and 41% (the 
others had difficulty in responding). 


An important aspect of the reform of institutions of higher 
education is the introduction of a multilevel educational 
system in the Russian Federation. Here there is a consid- 
erable range of opinions, particularly among students and 
instructors, on the one hand, and among institution 
administrators, on the other. In general the latter evaluate 
it far higher. They are sure that such a system “will favor 
bringing Russian education closer to international educa- 
tional standards” (39%). 


However, representatives of the administration expressed 
the greatest, in comparison with students and instructors, 
anxiety with respect to possible negative consequences 
(Table 1). 


As is well known, many institutions of higher education 
have now received the status of academies and universi- 
ties, although it is more fitting, perhaps, to speak simply 
about renamings. Such a conclusion is confirmed by the 
data in Table 2. 
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In general, all groups of those queried had a negative 
attitude toward this innovation. College administrators, 
more than students and instructors, fear that this may 
bring harm because a noncorrespondence may arise 
between the anticipated and real education. 


There is greater unanimity with respect to who should pay 
for their education. Almost all feel that foreigners should 
pay, as well as students from the former union republics, 
now CIS countries. 


The problem of payment for instruction also was studied 
in 1992. Since then the opinion has changed considerably. 
Whereas in 1992, 21% of those queried were for payment 
for education and 42% were against it, in 1993 a corre- 
sponding point of view was held by 62% and 34% of the 
respondents respectively. A total of 44% of the students 
would like to receive state credits and 41% would like to 
receive assistance from sponsors. 


One of the directions in reform in the instructional process 
in higher educational institutions is the introduction of a 
rating system for evaluating knowledge. How do instruc- 
tors and students relate to this innovation? Judging from 
the research results, almost each third student and each 
fourth instructor are sure that the rating system is not 
operating in their institutions and more than a third of 
those queried had difficulty in answering this question. 
However, those who confirmed the existence of a rating 
system in their institutions in general had a low regard for 
its efficacy. For example, 13% of the students and 16% of 
the instructors indicated that it enhances interest in 
instruction; an equal number, however, noted that on the 
contrary it is limiting learning activity; and 3% and 2% 
respectively are convinced that this innovation intensifies 
the subjectivity of instructors in evaluating the knowledge 
of students. In addition, according to the testimony of 6% 
of the students and 3% of the instructors the rating systems 
in their institutions operate formally, virtually without 
changing anything. 


Almost a third of those queried mentioned the disconnec- 
tion of college faculties and lack of cooperation in innova- 
tion processes as the principal reason for the lag in reforms 
and almost a quarter mentioned the conservatism of some 
of the instructors, their disinclination to changing the 
customary forms and methods of activity (Table 3). 


With respect to the administrators of institutions of higher 
education, in their opinion the fundamental factors inhib- 
iting the progress of reforms in these institutions are the 
following: 


—inadequate material-technical and financial support of 
administrative activity—52%—absence of clear con- 
cepts in the college community concerning the course of 
reform—43%—inadequate level of professionalism and 
competence of administrative personnel— 
24%—inadequate information base for making deci- 
sions—20%—intensifying bureaucratism of administra- 
tion—18%—absence of necessary norm-setting 
documents—18%—poor monitoring of implementation 
of decisions made—10%—“‘shifting” of functions of 
different administrative structures—8% 
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In general this category of those questioned has a quite 
fovorable opinion concerning the measures carried out on 
the initiative of the RF State Committee on Higher Edu- 
cation. They speak well of the system for scientific 


JPRS-UST-95-008 
15 February 1995 


advanced training, invitation of foreign colleagues for 
work in Russian institutions, state certification of colleges 
and organization of regional scientific educational centers 
on their basis. 





Table 1. Opinion of College Community on Multilevel Education System, % 


























Result of such a system Students Instrectors Administrators 
enhances quality of instruction 8 6 23 
makes it possible to avoid “mediocrity” in the training of specialists 14 15 39 
favors bringing Russian education closer to international educational standards 8 12 39 
under present conditions is without results 10 19 24 
destroys educational system traditional for Russia 2 8 16 
multilevel system is not used in college 26 22 14 
difficult to answer 27 18 5 




















Table 2. Opinion of College Community on Transformation of Institutions Into Universities and Academies, % 




















Consequences of innovation Students Instructors . .wAinistrators 
enhances the quality of instruction il 11 22 

this is simply a formal renaming 69 63 53 

may lead to harm (a noncorrespondence arises between anticipated and real education) 14 18 22 
favors survival of colleges 0 

have not thought about it 0 0 














There is a somewhat lesser percentage of those who agree 
with the actual autonomy of these institutions. The low 
regard for the introduction of a unified salary schedule, 
unfortunately, once again is indicative of its formally 
equalizing character. The inquiry data give evidence of an 
indifferent attitude of administrators of the higher schools 
toward the establishment of instructional-scientific com- 
plexes, a system of contracts for instructors and specialists 
and even accreditation (Table 4). 


In responding to the question “Does your institution have 
additional sources of funding other than the state budget?” 
the administrators mentioned the characteristic economic 
activity of their institutions, financial support by clients of 
projects, regional budget, branch funding, foreign funds 
for the development of education and donations of local 
entrepreneurs. There has been no extensive adoption of 
new forms of economic activity. In particular, in most 
cases there is no such form as the sale of the products of 
experimental production work like computer programs 
and instructional-methodological literature (Table 5). 


A law on higher education? would undoubtedly favor the 
successful course of reforms. The absolute majority of 
students in Russia are for the adoption of this law and 


students in the last years in pedagogic, agricultural, 
humanities and medical institutes are particularly actively 
supporting such a point of view. 


Problems in College Science 


The drawn-out critical situation in which most academic 
institutions find themselves due to difficulties in budgeted 
funding of fundamental scientific development work is 
favoring the gradual movement of the center of scientific 
activity (at least of a fundamental-applied character) to the 
colleges. How is this process transpiring? What place does 
scientific creativity occupy today in the life of instructors 
and students? We will turn to the results of an inquiry 
conducted in February 1994 in institutions of higher 
education in Moscow. 


Seventy-three percent of the respondents classify their 
scientific themes as applied and 40% of them are devoting 
primary attention to fundamental science as well. Funda- 
mental scientific development work is being carried out 
primarily by instructors and scientific specialists with a 
degree (45%). Here age also piays a role of more than a 
little significance: the older the scientist, the more fre- 
quently he is engaged in fundamental research. 
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Table 3. Opinion of Instructors on Difficulties Experienced in Course of College Reform, % 
































What factors hinder reform To what degree 

considerable moderate does not hinder difficaity in 

responding 

differences in level of professionalism among faculty members 17 44 15 24 
lack of material interest among instructors in innovation activity 47 24 8 21 
differences in value orientations of faculty members 14 45 14 27 
lack of information among instructors on purposes and objectives 17 36 20 27 
of innovations 
conservatism, lack of desire to change accustomed forms and 23 42 i 24 
methods of activity 
lack of knowledge concerning effective means and methods for 23 39 10 28 
introducing innovations 
lack of cooperation in innovation processes with other college faculties 28 32 12 28 
style of leadership 12 34 28 26 

















The figure shows the distribution with respect to scientific field of specialization. 


Most (59%) of those queried attribute their participation in scientific activity to personal scientific interest, whereas for 
42% the “stimulating” factor is their obligation to the planned work of the department or laboratory. In the first group 
there are only 31% who are younger than 35, whereas 50-68% are older than 50. The corresponding figures for the second 
group are 54% and 32%. In other words, personal scientific interests predominate with age. For young instructors (54%) 
the principal motivation for engaging in science is the need to prepare a dissertation. 





Table 4. Attitude of Queried Administrators Toward Innovations in Institutions of Higher Education, % 






































Innovations Positive Indifferent Negative Difficulty in 
Responding 

autonomy 58 12 17 13 

setting up of instructional-pedagogic complexes (school, lyceum, technical school, 72 15 6 7 

college) 

organization of regional scientific-educational centers on basis of college 74 12 6 8 

organization of new colleges or faculties jointly with foreign partners 70 12 

system of scientific advanced training of Russian specialists or their work on a 87 6 1 

contractual basis in foreign colleges 

systematic invitation of foreign colleagues for presenting lectures to students and 81 10 3 6 

instructors 

partial commercialization of higher education 71 10 12 7 

introduction of contract system for hiring instructors and specialists 70 13 12 5 

introduction of unified pay schedule for various positions 57 9 25 9 

state certification 76 12 5 

accreditation 61 16 4 19 

















However paradoxical it may seem, their own scientific 
interest dominates among instructors (73%) and this is true 
to a lesser degree (37%) for laboratory specialists, whereas 
plan requirements “‘drive’’ 34% of the instructors and 63% 
of the scientific specialists to scientific work. Personal 
scientific interest is least expressed among instructors in 
the humanities faculties and is greatest among economists 
and instructors in the technical departments. On the other 
hand specialists in the humanities considerably more fre- 
quently than others are engaged in science “in accordance 
with the plan.” 


In the course of the inquiry an analysis was made of the 
three factors determining the conditions for scientific 


work: material and technical resources and also the avail- 
ability of time. Judging from the responses, the funding 
which would ensure the scientific research carried out in 
the departments is only 25% of the necessary sum and in 
the laboratoris it is not much more—35%. The scientific 
activity of most of the instructors (67%) and scientific 
specialists (77%) is funded from the state budget. 
Extrabudgetary sources (funds) are enjoyed by 8% of the 
first and 19% of the second and 33% and 58% of these two 
groups participate in contractual work. 

Thirty-five percent of the respondents regard the technical 
outfitting of the departments and laboratories as poor 
(most frequently these are representatives of the technical 
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disciplines), 58% as satisfactory and only 7% as good. 
There is a shortage of compute’, duplication and office 
equipment (this was mentioned by each fourth person 
queried), there is an insufficiency of scientific information 
and modern information technologies and the situation 
with respect to appropriate quarters is poor. 


With respect to the third factor—time, here the “break- 
down” is as follows. During the course of a week scientific 
specialists have the opportunity to use only 49% of their 
working time on “science” and instructors—only 30%. 
This is entirely adequate for 65% of the representatives of 
the first group and 30% of the second. Those, however, 
who obviously lacked time mentioned among the principal 
factors administrative duties, a heavy teaching load and 
the need to earn extra money by holding an outside job. A 
noteworthy detail is that bureaucratism, day-to-day and 
family problems are rarely mentioned (4-5%). 
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About /')% of those queried feel that during the last two or 
three '<ars conditions for scientific work at institutions of 
higner education have deteriorated. Approximately the 
sme percentage do not believe that changes for the better 
will occur soon. Among the reasons mentioned are the low 
salaries, the decline in prestige of scientific activity, lack of 
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the necessary material base, difficulties in putting research 
results to practical use, unavailability of special literature 
and the untimeliness of the scientific themes being worked 
on at their institutions. Specialists in the humanities and 
economists particularly complain of the drop in prestige of 
the scientific professions. It is not surprising that with such 
a pessimistic evaluation of the situation more than half 
those queried are thinking about leaving the job. Mean- 
while during the last several years the number of college 
faculty members has decreased by almost one-quarter and 
new losses may be ruinous. 


With respect to students, 74% of them, by their own 
admission, do not participate in the scientific activity of 
the institution, although they relate to it extremely posi- 
tively. A shortage of time (many work on the side), the 
poor scientific-technical resources at the institution, lack 
of interest and experience—these are the principal reasons 
for the passivity of the students. As a solution they see the 
Organization of an employment service, assistance in 
acquiring skills in scientific work, broader access to infor- 
mation on the research carried out at the institution and 
finally, an upgrading of material interest. 


Emigration Attitudes of Instructors and Students 


Recently much has been said about the threat of large-scale 
intellectual emigration, the danger of depletion of the 
cultural and scientific- technical potential of the country. 
Without question this problem exists and is related prima- 
rily to the economic crisis experienced by Russia and the 
low income level of individuals engaged in intellectual 
work, in particular in comparison with the industrially 
well-developed countries. 


The brain drain also exists in institutions of higher educa- 
tion, being expressed in the process of reproduction of 
highly qualified specialists. However, we feel that the 
scales of “external” intellectual migration of college staffs 
are somewhat exaggerated; a far greater threat is from 
“internal emigration,” the movement of college instruc- 
tors, students and graduates to other spheres of activity 
which in many cases are unrelated to their profession, but 
which have higher pay. Suffice it to mention that among 
the queried students only half intend to work in their field 
of specialization. The fewest of all those who intend to 
work in their field of specialization are students in the 
natural sciences, agricultural, technical and pedagogic fac- 
ulties. The greatest number who intend to remain are 
economists, physicians and those in the humanities. 


Less than two-thirds of the students expressed a desire to 
work in Russia after college graduation; more than a 
third wanted to work abroad. We will examine the 
emigration attitudes of our respondents and compare 
them with the objectives of other socioprofessional 
groups in the population. 
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Table 5. Opinions of Administrators of Institutions of Higher Education on Use of New Forms of Economic Activity in 
Their Academic Institutions, % 

Types of economic activity Used extensively Coming into use Net Used 
introduction of payment for instruction 10 64 26 
payment by students for taking examinations and receiving grades I 12 87 
sale of scientific-methodological literature published by institution 12 39 49 
sale of products of experimental production activity and laboratories 7 27 64 
sale of results of intellectual work (computer programs, special methods 8 31 61 
commercial and middleman activity ns 32 7 60 
receipt of profits from their scientific-production cooperatives, partner- 7 29 64 
ships and joint-stock enterprises 

leasing of their space to commercial organizations and firms T 35 $4 














Most of the students and instructors would like to go 
abroad for a time for instruction and advanced training or 
to earn money. An intention to remain abroad forever was 
expressed by only each twentieth instructor and each tenth 
student queried. 


And here are the data pertaining to other socioprofessional 
categories. From 10 to 12% of the workers, entrepreneurs 
and representatives of the trade and servicing sphere are 
ready to leave for abroad for permanent residence; 25%, 
38% and 35% respectively wished to work abroad for a 
time. 


But although the scales of emigration of instructors and 
students are not so great, it also is necessary to take into 
account, so to speak, the qualitative aspect of the problem: 
the fact is that it is usually those with the most initiative, 
the most active and the most talented who are departing. 
The timeliness of the task of social protection, immprove- 
ment in the conditions for work and teaching for college 
workers and students is unquestionable. 


The figures presented in this article speak for themselves 
and commentary in most cases is superfluous. With respect 
to practical recommendations, we feel that this is the 
province of the State Committee on Higher Education. 


Footnotes 


1. The prescribed sample used involved interviews of 
1,324 students in the natural sciences, technical, 
humanities and agricultural faculties, 904 instructors 
and 381 representatives of college administrations. The 
software and hardware used for this survey were pre- 
pared by the Sociological Research Center of Moscow 
State University under the direction of Professor T. N. 
Kukhtevich, doctor of philosophical sciences. 


2. The ratio of students in favor of possible adoption of a 
law on higher education was ascertained in the course of 
a study carried out throughout Russia in February 1994 
by the Sociological Center of the State Committee 
on Higher Education. A total of 2500 students at 
50 Russian institutions of higher education were 
questioned. 
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Analysis of Methods and International 
Recommendations on Image Compression: An 
Overview 


957A0016A Moscow ELEKTROSVYAZ in Russian 
No 5 May 94 (manuscript received 9 Mar 93) pp 16-19 


[Article by A. F. Fomin; UDC 621.397.132.037.372}] 


[FBIS Translated Text] Urgency of Problems. Basic Algo- 
rithms for Image Compression. The main trend of develop- 
ment in various systems of communication, television, and 
informatio.i-measurement systems for various purposes is 
the development and introduction of digital methods and 
devices to process, convert, and transmit signals. However, 
the use of these methods leads to a need to substantially 
increase the frequency bands and decrease the rate of image 
transmission. This problem may be solved by developing 
effective methods of digital coding (compression) for var- 
ious signals, primarily images.'* '**? 


Today there is demand for such services as video confer- 
encing, video phones, exchange of educational or recre- 
ational databases, transmission of video images in real 
time or on other time scales, exchange of programs 
between studios and computers, etc. 


The problem of video image compression arises even in 
remote observation and sounding of the Earth’s surface 
(and planets) from satellites (and other objects) for a 
number of purposes (surveying, meteorology, geology, 
agricultura | ecology, shipping along rivers and on seas, 
railroad transport, and other departments) the problem of 
image compression is especially important in the construc- 
tion of remote machine vision systems. 


The urgency of the problem of compressing of various 
signals became even more obvious with the new trend in 
science and technology that has developed in the last 3-4 
years, and which has come to be called “‘multimedia”’. This 
term means the computer-based combining and solving of 
the various problems of synthesis, analysis, and transmis- 
sion (exchange) of speech, sound, video images, designs, 
faxes, graphics and text, algorithms, microprograms, as 
well as other types of problems.*: *: 16 


One could say that the intense development of methods 
and devices for the compression of various types of video 
images was stimulated by the development of the inte- 
grated service digital network (ISDN) and multimedia 
technology. Each of these is commonly characterized by its 
own special requiremerts, and in a number of cases it is 
difficult to use the coae which has been developed for 


other purposes. 


It should be noted that methods and devices for compres- 
sion of various types of signals (including television) have 
been under intense development since the 1970s, but it has 
only been in recent times, based on the new electronic 
technologies, that outstanding results have been achieved. 


The possibility of compressed description of images is due 
mainly to two factors. The first is associated with the 
limited visual perception of the receiver, so that the initial 
image can be approximated by another, simpler, more 
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economically described image (primary compression) 
without damaging the subjective quality. 


The second involves the redundancy of the digital repre- 
sentation of the image (even after “primary” compres- 
sion). The sequence of discrete values emerging from the 
primary image compression device as a rule contains 
residual redundancy which can be reduced using non- 
uniform source coding methods (statistical, entropic). 


The first group of compression methods is based on the 
properties of the image and the dynamics of its change 
from frame to frame. Its use frequently leads to inevitable 
losses of information and a worsening of image quality. 
This method may be implemented in the form of 
intraframe coding or interframe coding; usually a combi- 
nation of these procedures is used. Entropic (statistical) 
coding implements compression by using the statistical 
properties of the signal and in principle does not lead to 
losses of information. 


Today there are also a significant number of television and 
video signal compression methods that consider these 
factors. In the first (primary) group of compression 
methods are'"'°: 


¢ coding with prediction (for example video-adaptive 
differential pulse-code modulation); 

¢ linear coding with conversion (usually using orthog- 
onal Fourier, Karunen-Loev, Adamar, Hartley, 
Hilbert, cosine, and other series); 

¢ interframe coding based on the fact that most images 
vary insignificantly from frame to frame; 

¢ thinning out of readings (and frames) with subsequent 
reconstruction by interpolation and (or) extrapolation; 

¢ coding with splitting of the image into fragments; 

¢ hybrid (combined) intra- and inter-frame coding, 
various combinations of the these methods, with 
conversion; 

¢ several others. 


The second group of methods of statistical compression 
include: 


e the use of statistical codes, for example, the Haffman 
code and its modifications, '* the Jelinek code,'? arith- 
metic codes, and Lempel-Ziv-Welch coding," 

e vector quantization, and other methods.'*'® Modern 
video image compression devices usually also use 
various combinations of the first and second group. 


Somewhat detached from these two groups of image com- 
pression methods is the fractal compression meth 
which has recently gotten a great deal of attention.”:'**> 
Let us briefly examine the main methods and devices for 
video image compression, for which there are already 
recommendations (standards) or for which standards are 
in the final stage of development. 


Today there are several standards (recommendations) 
from international and European organizations and groups 
of experts on various types of services in the area of 
compressed coding of video signals. The main require- 
ments imposed on the image codes are: 
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e the maximum possible compression withcut substantial 
loss of image quality, 

¢ satisfaction of the requirements of international stan- 
dards and recommendations, 

e and relatively low cost. 


Coding of Still , images Using the JPEG 
Recommendation.” '*?’ The algorithm for the compression 
of still frames (video fhsedy is based mainly on the JPEG 
standard (Joint Photographic Experts Group). 


The JPEG recommendation examines two basic classes of 
compression algorithms: those based on discrete cosine 
conversion, and differential pulse-code modulation. It is 
assumed that an algorithm with discrete cosine conversion 
provides significantly more compression than an algo- 
rithm with differential pulse-code modulation. 


Image coding using the JPEG algorithms usually begins with 
conversion of a color space into a brightness signal Y and 
two color difference signals Cb, Cr. This approach makes it 
possible to in crease the efficiency of compression. The 
system of compression of brightness components will be 
smaller than the color difference components because 
people notice changes in color to a much lesser degree. 


After conversion of the color space it is usual, but not 
necessary, to thin out the color data. In thinning, the color 
difference components of lines or columns of pi xels with 
certain numbers are thrown out (for example, every second 
line or every secund column). 


The next stage of compression procedure involves conver- 
sion of small image blocks using a two-dimensional dis- 
crete cosine conversion. Processing is done in blocks of 
8x8 pixels, that is, 64 pixels are processed at the same time. 
There are several reasons to select a block of this size. First, 
this block probably contains pixels which are close in color 
(brightness); and it is sufficiently large (it usually exceeds 
the correlation interval). Discrete cosine conversion is in 
many ways similar to a discrete Fourier trans form. 


When this operation is completed, the information from the 
64 pixels is converted into a matrix of 64 coefficients. The 
most important feature of this matrix is that the first 
coefficients bear the most weight, which decreases rapidly in 
the following components (the maximum values of the 
discrete cosine conversion coefficients are concentrated in 
the upper left corner of the matrix, and the minimum values 
in the lower right). The operation of discrete cosine conver- 
sion is done separately for brightness and color channels. 


Discrete cosine conversion is used because for most images 
it provides a good approximation of the optimal discrete 
Korunen-Loev representation, it has a fast conversion 
algorithm, it is easy to implement, and provides a suffi- 
cient level of compression. Scanning of discrete cosine 
conversion coefficients is usually done in a zigzag, w hich 
facilitates statistical coding, because it is most likely that 
discrete cosine conversion coefficients will decrease as 
frequency increases. 


The converted matrix is then quantized to reduce the size of 
the coefficients. Actually, quantization means division of 
the 8x8 matrix of discrete cosine conversion coefficients 
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into a quantization matrix which is also 8x8. The result of 
division is rounded to the nearest whole number. After 
quantization the values of the numbers in the upper left 
corner are much smaller than before, and the right corner 
contains mostly zeros. It is here that the main compression 
occurs, and the main irreversible loss of information. The 
color difference components may be quantized more 
roughly. After this, the matrix that is the result of quantiza- 
tion is stretched out into a line of data so that all sequences 
of zeros in the lower right corner are at end of the line. 


In some versions the information on brightness and color 
are coded so that only the difference between neighboring 
blocks is preserved, that is, a differential pulse-code mod- 
ulation algorithm is used. After this, Haffman statistical 
coding is done (a compression method without losses). The 
entire sequence of symbols is analyzed from the beginning. 
Frequently, repeating series of bits are assigned short 
elements (markers). The last zeros at the end of th e line 
may be replaced with one end block symbol. Since all 
blocks have the same length, one always knows how many 
zeros were omitted. The JPEG recommendations provide 
for this use of arithmetic coding. In rebuilding (decoding) 
of the data the aforementioned operations are performed 
in reverse order. 


The possible level of compression depends on both the 
type of image and the types of quantization matrices used. 
Smooth half-tone images without small details are com- 
pressed better than those w ith small details. For example, 
an image of a human face can be compressed with a higher 
coefficient than a picture with text. 


An increase in the size of the quantization matrix leads to 
an increase in the coefficient of compression. The compo- 
nents Y, Cb, Cr can have their own quantization matrices. 


There are several extensions of the algorithm. One can use 
smoothing, which smooths discontinuities between block 
boundaries during image reconstruction. 


It should be noted that today there are several different 
packages of programs which use the JPEG algorithm. 
Some programs require additional disk space in addition 
to basic memory. Some of them provide several fixed 
compression modes, others make it possible to select them. 
An important factor is the speed of compression, which 
can vary from several seconds to several minutes. Some 
algorithms create a self-restoring image. 


JPEG algorithm users may set a different degree of com- 
pression, a compromise between image quality and file 
size (calculation time). Other programs may have very 
different functional capabilities and speeds. 


One should also note that to evaluate the quality of the 
reproduced JPEG files it is important to have a special 
monitor. Standard VGA and Super VGA monitors (not to 
mention CGA) are not capable of reproducing a 24-bit 


image file. 
Depending on the quality of the image and using a complete 


algorithm, a color image may require approximately the 
following bits per raster element (pixel) (Ref. 9): 0.25-0.5 
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bits/pixel - good quality; 0.5-0.75 bits/pixel - very good 
quality; 0.75-1.5 bits’pixel - excellent quality for most appli- 
cations. 

The size of a compressed file is from 1.2 Mb to 30 kb, and 
the compression time on IBM PCs is from s everal seconds 
to several minutes. On DEC Alpha Sparc 10 stations these 
times may be significantly reduced. 


Compressed Coding of Moving Images. There are two main 
standards in the area of compressed coding of moving 
images: the CCITT H_ .261 standard, — —E ghliny ws 
conferencing and video phone using an ISDN'':'® and the 
MPEG standard (Moving Picture Experts Group) with 
broader and more universal capabilities.'°?° Other algo- 
rithms have also been developed. for example PLV and 
RTV. 


CCITT recommendation H.26! primarily prescribes the 
representation of the input frame in CIF and QCIF formats, 
interframe prediction with differential pulse-code modula- 
tion, or discrete cosine conversion with 8x8 blocks for 
prediction errors, compensation of movement in 16x16 
blocks, entropic coding of the discrete cosine conversion 
coefficients using the Haffman method, and noise-resistant 
coding with Bouz-Choudkhuri-Khokvingem codes. 


Table | presents the main characteristics of the CIF 
(Common Intermediate Format) and QCIF (Quarter CIF) 
formats for algorithm H.261 (the frequency for both for- 
mats is 29.97 Hz). 

















Table 1. 

Siguals CIF format QCIF format 

lines/frame | pixeis/line | lines/frame | pixels/line 
Brightness 288 360( 352) \44 180( 176) 
signal, Y 
Each color 144 180( 176) 72 90( 88) 
signal (Cb. 
Cr) 
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image sharpness, information is transmitted about the 
speed and direction of movement. This information is 
called the movement vector. 


The signal is coded with compensation of movement and 
the use of three frames. Each frame is first divided into 
microblocks consisting of a 16x16 pixel block for bright- 
ness and two corresponding 8x8 element blocks for two 
color components. The 16x16 brightness block is further 
divided into four 8x8 blocks. Signal processing is done 
with two-dimensional disci te cosine conversion, wiich 1s 
done by comparing 8x8 blocks of the current frame (64 
coefficients) and the corresponding blocks of the previous 
frame and information about the movement of the object 
(predicted blocks). 


Movement is estimated by comparing the current 16x16 
block in terms of brightness with the previous block (the 
same block in the previous frame). Several such blocks are 
compared in certain parts of the frame and pairs of blocks 
are selected with the minimum total absolute change 
compared with the previous frame. The position of the 
selected block in the frame is also called the movement 
vector. An additional increase in compression efficiency is 
obtained by coding the discrete cosine conversion coeffi- 
cients with a variable Icngt Haffman statistical code or an 
arithmetic code. 


The main characteristics of the MPEG algorithm ar given 
in Table 2. 




















Table 2. 
Format Video parameters Transmission speed. 
Ni bps 
CIF 352x240x 30 Hz 1.2,...3 
CCIR Rec. 601 720x486x 30 5.10 
EDTV 960x486x 30 7..§ 
HDTV 1920x 1080x30 20...40 











Recommendation H.261 agrees with the requiremen s of 
video conferencing and video telephone organizations, for 
which the total throughput of the information channel is 
Px64 kbps, where P = 1, 2,....30. The image quality 
depends on the value of P. Three of the most economical 
versions are recommended: |) one B-channel (64 kbps) in 
which 16 kbps are allocated for speech transmission and 
the remaining 48 kbps are allocated for image transmis- 
sion; 2) two B channels, each 64 kbps (one for speech, the 
other for image); 3) two B channels (16 kbps for speech, 
and 112 kbps for image). 


A compression algorithm using the MPEG standard is 
based on three main operations'®?°: compensation of 
movement on the basis of prediction (adaptive differential 
pulse-code modulation) between frames; discrete cosine 
conversion of prediction error obtained as a result of the 
first compression operation; and statistical coding. 


The MPEG standard uses several recommendations from 
standard H.261. In order to provide smooth movement of 


objects in the image on the receiving end and to preserve 


Recently CCITT has developed recommendations H.2217? 
and H.242 *° which provide for the system aspects of 
Organization of auciovisual and other types uf communi- 
cation using an nx64 kbps channel (B channel in an ISDN). 


Hardware for Video Image Compression. Two approaches 
to implementing image codes are widely implemented: a 
purely program approach (using either specialized autor.- 
omous programs or corresponding methods in programs) 
or a combination of hardware and software. The use of 
special devices makes it possible to reduce the duratic:: of 
the “compression-reconstruction” cycle and increase com- 
pression efficiency. 

Today there already are VLSI chips and highly-efficient 
special processors for video coding for various purposes. 
These devices continue to be improved. In particular, 

specialized microcircuits are being produced abroad (CL- 
$00 and CL-550) to implement the JPEG algorithm. The 
1750 microprocessor carries out all tasks defined by the 
JPEG and MPEG algorithms in various formats.° 
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It has been announced that Intel, with PictureTel, has 
concluded development of a programmable video pro- 
cessor with a speed of higher magnitude than those already 
in use. Its speed was estimated to be | Bops (1 billion 
Operations per second). The processor will support virtu- 
ally all widely used algorithms for video compression: 
MPEG, JPEG H.261, as well as PLV and RTV, and will 
carry out all operations in real time. 


Further Development of Compression Algorithms. One of 
the drawbacks of JPEG algorithms is that when there are 
large compression coefficients, visible boundaries of frag- 
ments become visible in the reconstructed images. To 
eliminate this, the use of a fast discrete sine conversion has 
been proposed, as well as increasing the size of fragments 
to 15x15 and 31x31, and synthesis of a quantization 
matrix based on the characteristics of visualization of the 
image by the human eye. 


An alternative to the JPEG algorithm, fractal compression 
algorithms, are undergoing intense development.’:?>*° 
These algorithms are based on new discrete orthogonal 
conversions (for example, the wavelet),°'** as well as new 
adaptive statistical coding algorithms. '*:'*.°’ 


Preliminary analysis of the literature shows that in order of 
decreasing coefficients of compression, given the same 
quality, the algorithms are ordered as follows: fractal, 
wavelet, JPEG. However, in terms of compression- 
reconstruction time, these algorithms are in reverse order, 
that is, fractal compression requires the most time, and 
JPEG the least time. 


Compression algorithms based on the isolation of contours 
and textures are also being developed,”° as well as various 
algorithms which provide a “quick-look” at the images. 


Research is continuing to find more effective methods of 
compression for moving images, alternatives to recom- 
mendations H.261 and MPEG. In particular, a new type of 
multi-dimensional orthogonal conversion has been pro- 
posed which makes it possible, compared with known 
algorithms, to more completely reveal the statistical link 
between sequentially transmitted frames of images con- 
taining moving objects, to separate moving and non- 
moving areas of the frame, and to place them in different 
spaces with a multi-dimensional basis. 


Image compression hardware can be arbitrarily divided into 
special JPEG and MPE G boards (for example, video 
maker™ and OptiVideo™, which work in real time. In 
accordance with the MARS-94 program, Matra Marconi 
Space has developed a small and economical board which 
compresses television images of the surface of Mars. It has a 
rather high coefficient of compression (from 3 to 20) and a 
relatively high speed (up to 0.1 s). It is based on the JPEG 
standard. 


Conclusions. 


1. The many compression algorithms for video images 
(still and moving) which have been developed with 
international recommendations, mainly propose: block 
adaptive two-dimensional discrete cosine conversion, 
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statistical Haffman coding, differential adaptive pulse- 
code modulation, and compensation of movement by 
blocks based on prediction between frames. 


. Despite the apparent level of knowledge on these com- 


pression algorithms, the search continues for ways of 
increasing their efficiency, which is evidenced by the 
stream of publications in the literature. 3. The wide- 
spread introduction of digital systems of transmission 
and compression of various, primarily moving images (in 
the interests of video conferencing, digital television, and 
multimedia) is being held back by the insufficient speed 
of the processors and their relative expense. 
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Moscow Conference on Industrial Automation 
Reviewed 


957A0086A Moscow PRIBORY I SISTEMY 
UPRAVLENIYA in Russian No 12, Dec 94 pp 42-43 


Article by N.N. Kuznetsova, assistant editor-in-chief, PRI- 

RY I SISTEMY UPRAVLENIYA, and A.1. Korneyeva, 
candidate of technical sciences: “Automation-94 (Assess- 
ment of Situation and Look Into Future)”; UDC 
681.3:061.43} 


[FBIS Translated Text] International exhibitions of this 
type are held in Moscow every 4 years. Preparations for 
them are painstaking. The most recent exhibition in spring 
1994, however, was exceptionally poorly attended and 
fully reflected the chaos, disarray, uncertainty, and finan- 
cial problems plaguing the manufacture of instruments, 
automation equipment, and control systems in Russia and 
the near-abroad countries. Western firms have either given 
up on our domestic market or are finding clients indepen- 
dently by creating mixed foreign centers attached to firms. 


That made the Russian joint stock companies Tekh- 
nokont, NilIteplopribor, Emikon, and Vira-Invest (all of 
which are located in Moscow), Metran (Chelyabinsk), and 
AvtoVAZ (Tolyatti) and the Ukrainian organizations 
Kvantor, Impuls (Severodonetsk), and Rostok (Kiev), all 
of which were represented at the conference and gave pithy 
in-depth demonstrations of their products, even more 
noticeable and important. 


The exhibition demonstrated the emergence of strong 
horizontal ties between developers and the manufacturing 
plants that were set up earlier by the former union minis- 
tries and other state structures. The market is forcing them 
to look for ways of improving themselves. The quality and 
reliability of series production of instruments and systems 
is steadily increasing. 

The future is firms that include a brain center, designers, 
manufacturing plants, installation departments with areas to 
test and make final adjustments of equipment being shipped, 
and marketing and advertising services. Formations of this 
type may be temporary with a changing structure and dif- 
ferent manufacturing, delivery, or installation process. 
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The Unikont software-hardware system (produced by the 
Kvantor Scientific Production Association, which has 
been mentioned previously in PRIBORY I SISTEMY 
UPRAVLENIYA)’ is the most advanced system in this 
respect. The following features of the software-hardware 
system make it comparable with the best Western models: 
its broad spectrum, i.e., from microsystems (for units and 
aggregates) to enormous systems (for large industries); its 
advanced computer-aided design [CAD] system to create 
and operate software; excellent workstations for process 
engineer-operators,; comparatively lower prices; the capa- 
bility of creating redundant systems and operating in a 
network of PC-compatible computers; well-thought-out 
tests and installation; and the short amount of time 
required to put the system on line. 


Representation of the instrument making industry, the 
lion’s share of which has ended up outside Russian bor- 
ders, at the exhibition was very weak. Enterprises with a 
defense profile are slowly making their way onto the 
automation market. 


It must be noted, however, that the Russian thermal power 
instrument making sector, without which the operation of 
even one enterprise would be unthinkable, has gotten back 
on its feet. The sector produces instruments for measuring, 
testing, and controlling pressure, flow rate, level, and tem- 
perature. 


The International Association for the Development and 
Production of Instruments for Industrial Testing and Con- 
trol of Manufacturing Processes [also known as the Inter- 
national Association Prompribor or MO Prompribor] 
demonstrated the products produced at its enterprises and 
organizations. Our editorial staff has devoted a special 
issue (No 3, 1994) to the association’s work. 


The appearance of an exhibit by the firm Metran (Chely- 
abinsk, Moscow) was a great joy for us. The firm’s product 
list includes virtually all of the sensors (see above), trans- 
ducers, secondary instruments, auxiliary equipment, and 
devices that are essential to the industry. We are planning 
to devote one of our 1995 issues to the firm’s work. 


The Soyuztsvetmetavtomatika Joint Stock Company showed 
good analytical equipment, including the Spektr-5 atomic 
absorption analyzer for quick determination of the concen- 
tration of metals in solutions and the Kvant modular optical- 
spectral analysis system for very fine elemental analysis, i.e., 
successive determination of the content of up to 70 elements 
of the periodic table (see our issues 8 and 9 for 1994). 
Unfortunately, however, they were the only exhibits. 


Neither the country’s broader analytic instrument making 
sector nor electric measuring technology was represented 
at the exhibition. This can be explained not only by the 
disruption within the framework of the CIS and losses in 
the said instrument making subsectors but also by the 
financial difficulties associated with participating in exhi- 
bitions. We hope for the rebirth and development of these 
most important directions in instrument making. 


Also virtually completely absent from the exhibition were 
tensometry, instruments for measuring mass, and trans- 
ducers for measuring mechanical quantities and motion 
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parameters—products whose development and manufac- 
ture involve many Russian organizations and enterprises. 


We know that these firms exist and are operating, and it is a 
pity that their outstanding products are not finding a road to 
the consumer. This applies mostly to firms that were previ- 
ously restricted from releasing information. But if they won't 
show themselves in exhibition booths, we at least earnestly 
request that they use our journal to advertise their products 
and publish their own articles in it (see our No 8 and 9 issues 
for 1993, which were devoted to the work of the Measuring 
Technology Scientific Research Institute in Kaliningrad in 
Moscow Oblast). This will help them find a quicker way out 
of the economic difficulties that have hit them harder than 
other firms open to customers. 


Among foreign firms the most completely represented 
were Omron (Austria); Danfoss (Denmark); Electrim and 
Metronex (Poland); Advantek (United States); Valmet 
(Finland); Festo, Kloeckner, and Siemens (Germany); and 
Regula (Czechoslovakia). 


Here we turn your attention to the instrument and system 
production of the world-renowned firm Danfoss. 
Throughout 1993, our journal published the firm’s adver- 
tisements and articles. Danfoss feels confident in the 
Russian market and has acquired a broad client base 
thanks to its quality products and affordable prices. Fur- 
ther cooperation between our journal and the firm is 
planned for 1995. 


Because A.I. Ivanov’s article presents a detailed analysis of 
commercial computers, controllers, and software and 
hardware for automated process control (computer-aided 
manufacturing) systems, we will not consider systems’ 
specifications here. 


We will note that the consultant firms AO TsNIIKA and 
Chermetavtomatika (Moscow), which analyze and deveiop 
diverse computer-aided manufacturing systems, were rep- 
resented at the exhibition. 


The chaos surrounding information about the exhibition 
and the lack of any concept of automation as a whole are 
evidently a consequence of the restructuring of the 
industry and were difficult to surmount despite the efforts 
of the exhibition organizers. But planned, regularly sched- 
uled work to provide information to everyone associated 
with instrument making and automation and control sys- 
tems and equipment is now necessary. Our virtually inter- 
national journal PRIBORY IS SISTEMY UPRAV- 
LENTYA is a publication capable of bringing information 
to the consumer quickly. 


Proof of this is the fact that everything new and interesting 
at the exhibition was described in articles and advertise- 


ments on our journal’s pages in 1993 and 1994. This work 
will continue in 1995. 


Footnote 
1. PRIBORY I SISTEMY UPRAVLENIYA, 1994, No 7. 
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Optical Phonons and Crystal Lattice Ordering of 
In,Ga,_,As Solid Solutions 


957A0014A St. Petersburg FIZIKA | TEKHNIKA 
POLUPROVODNIKOV in Russian Vol 28 No 9, Sep 94 
(manuscript received 1 Feb 94) pp 1550-1561 


Article by A. M. Mintairo, D. M. Mazurenko, M. A. 
initsin and B. S. Yavich, Physical Technical Institute 
imeni A. F. loffe, Russian Academy of Sciences] 


[FBIS Abstract] It was discovered that three types of optical 
phonons appear in the spectra of Raman light scattering and 
infrared reflection of light of two-component In,Ga,_.,As (x 
= (0. 1-0.3) solid solutions. This phenomenon is observable in 
a CuAul structure. The Raman scattering spectra (induced 
using an argon laser) were used in determining the oscillator 
forces (S,) and the Faust-Henry coefficients (C,) of In,Ga,. 
x (x = 0.2) optical phonons. A table summarizes the 
parameters of the optical phonons determined from the 
Raman and IR spectra. An analysis of the state of polariza- 
tion in the spectra and the S, and C, values indicated that 
optical phonons with frequencies of the transverse compo- 
nents 236 and 260 cm’ ' were caused by oscillations of the 
spontaneously ordered phase, having a structure of the 
monolayer (InAs),(GaAs), superlattice in the plane (100) 
and optical phonons 267 cm" caused by oscillation of the 
GaAs phase with the structure of zinc blende. The conclu- 
sion that there is a partial ordering of the In,Ga,_, As crystal 
lattice with formation of a monolayer (InAs),(GaAs), super- 
lattice was confirmed by computations of the transverse 
response function in a linear chain model. Figures 3; refer- 
ences 23: | Russian, 22 Western. 


Radiation by Dynamic Conductivity of Surface 
Two-Dimensional GaAs/AlGaAs Superlattice by 
Contactless SHF Method in Magnetic Field 


957A0014B St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian Vol 28 No 9, Sep 94 
(manuscript received 12 Jan 94) pp 1562-1568 


[Article by A. F. Buldygin, L. I. Magarill, I. A. Panayev, S. 
A. Studenikin, P. P. Vilms and N. V. Kovalenko, Semi- 
conductor Physics Institute, Siberian Department, Rus- 
sian Academy of Sciences, Novosibirsk] 


{[FBIS Abstract] The results of an experimental and theo- 
retical study of the coefficient of reflection of a SHF wave 
in the 8-mm range from a two-dimensional GaAs/AlGaAs 
surface superlattice (dotlike structure) are presented. The 
dynamic properties of such systems have not been earlier 
investigated. A block diagram of the experimental appa- 
ratus is given. A SHF oscillator, based on a Gunn diode 
emitting at a frequency 38 GHz, generates oscillations of 
the H,, type in a rectangular waveguide 3.4 x 7.2 mm. The 
samples were prepared from selectively doped GaAs/ 
AlGaAs structures with a two-dimensional electron gas. 
The structure was etched to a shallow depth to create 
potential relief. It was discovered that the magnetic field 
dependencies of the reflection coefficient have an oscilla- 
tory character. Weiss oscillations in a dynamic mode were 
observed for the first time. A theoretical analysis was made 
of the experimental data on the basis of solution of the 
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Boltzmann kinetic equation for two-dimensional electrons 
present in the field of the surface superlattice in the 
constant magnetic field and the variable electric field of 
the SHF wave. A theoretical expression is derived for the 
coefficient of reflections from structures with a two- 
dimensional gas pressed to a waveguide. Only in the case 
of structures with a not very great mobility of electrons is 
the reflection coefficient proportional to the transverse 
component of the tensor of dynamic conductivity. 
Dynamic and static cases are compared. Figures 3; refer- 
ences 13: 3 Russian, 10 Western. 


Quantum Yield of Electroluminescence in p-n 
Structures of GalnAsSb/GaSb and 
AlGaAsSb/GalnAsSb Types 


957A0014C St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian Vol 28 No 9, Sep 94 
(manuscript received 7 Oct 93) pp 1576-1582 


[Article by M. S. Yunusov, Yu. Yu. Abdurakhmanov, Ye. 
V. Obyedkov, B. L. Oksengendler and A. A. Pattakhov, 
Nuclear Physics Institute, Uzbek Academy of Sciences, 
Ulukbek] 


[FBIS Abstract] A study was made of the quantum yield of 
electroluminescence (EL) in GalnAsSb-based photodiode 
structures obtained from melts enriched with antimony 
emitting in the range 1.8-2.5 ym. The substrates used in 
growing epitaxial structures (ES) were n- GaSb:Te({111)A. In 
order to obtain material of the n-type the layers were doped 
with tellurium in the growth process. The emitter layers 
p-GaSb and p-AlGaAsSb were obtained from melts based 
on gallium and doped with germanium to a hole concentra- 
tion 10'® cm. Epitaxial structures of three types were 
created. Samples of structures of type I had different com- 
positions of the active region and accordingly an EL max- 
imum in the range 1.82-2.5 wm. An active region of the 
composition x = 0.87 was used in ES of types II and III. The 
quantum yield of EL of structures of the different types was 
studied and the mechanisms limiting its values are exam- 
ined. It was found that the levels of the external quantum 
yield are v,° < 3-4%, Better quantum yields were obtained 
in a double heterostructure with broad-band AlGaAsSb 
layers. A study also was made of the temperature depen- 
dence v, of the quantum yield of EL and the possible 
recombination mechanisms determining this dependence. 
The temperature dependence v, at temperatures close to 300 
K can be explained by taking into account the mechanisms 
of emissive recombination, nonemissive Auger recombina- 
tion and phonon-stimulated capture of holes at deep 
acceptor levels with subsequent nonemissive recombina- 
tion. Figures 3; references 10: 9 Russian, | Western. 


Surface Ultraviolet Photoluminescence of Silicon 
Carbide Crystals 

957A0014D St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian Vol 28 No 9, Sep 94 
(manuscript received 16 Feb 94) pp 1583-1588 


[Article by A. M. Danishevskiy, A. Yu. Rogachev and V. 
Ye. Chelnokov, Physical Engineering Institute imeni A. F. 
loffe, Russian Academy of Sciences] 
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[FBIS Abstract] A study was made of the ultraviolet 
photoluminescence (UV PL) of SiC crystals and films with 
energies substantially exceeding E,. Proceeding on the 
basis of data on the kinetics of decay and polarization 
characteristics of the UV PL bands the conclusion was 
drawn that the emission has a cluster nature. The process- 
ings of the surface of the crystals in KOH and different 
solvents indicated that the centers of luminescence are 
situated in the surface layer and that they arise after 
mechanical processing (grinding, polishing) of the surface 
of the SiC crystals. As a result of washing of unetched 
plates in pure methanol the intensity of the photolumines- 
cence bands decreased by a factor of 3-4. A still greater 
effect resulted from prolonged boiling of the samples in 
distilled water. This gives basis for postulating that the PL 
source in the considered spectral range is some surface 
pollutants localized in surface layer pores. Mechanical 
processing of the surface evidently favors the creation of a 
well-developed network of pores near the surface. Etching, 
on the other hand, especially sublimation etching, baring 
the pure surface of the crystal, results in elimination of the 
disturbed layer and therefore annihilation of the UV PL 
signals for SiC crystals. Figures 4; references 8: 3 Russian, 
5 Western. 


Creation and Study of Optical Properties of 
InGaAs/GaAs Quantum Wires 


957AO0I4E St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 9, Sep 94 
(manuscript received 3 Mar 94) pp 1605-1612 


[Article by N. A. Bert, S. A. Gurevich, L. G. Gladysheva, S. 
O. Kognovitskiy, S. I. Kokhanovskiy, I. V. Kochney, S. I. 
Nesterov, V. I. Skopina, V. B. Smirnitskiy, V. V. Travni- 
kov, S. I. Troshkov and A. S. Usikov, Physical Engineering 
Institute imeni A. F. loffe, Russian Academy of Sciences] 


[FBIS Abstract] Quantum wires 60-70 nm wide were 
fabricated by the method of reactive ionic etching of 
InGaAs/GaAs heterostructures with a single 
Ino ;sGao.gsAs quantum well with a thickness 10 nm and 
subsequent epitaxial overgrowth. At T = 77 K a study was 
made of the photoluminescence spectra of the initial 
structures with a quantum well and samples with quantum 
wires. In the luminescence spectra of both there were 
found to be differences indicating a one-dimensional char- 
acter of electron excitations in samples with a quantum 
wire. In contrast to the quantum well luminescence 
spectra, the spectra of samples with a quantum wire 
revealed preponderant plane polarization of luminescence 
in the direction of the axis of the wires. It also was found 
that the maxima of the luminescence spectra of the 
quantum wires were displaced into the short-wave direc- 
tion relative to the maxima of the quantum well lumines- 
cence bands. A study of the influence of the intensity of the 
exciting light on the form of the luminescence spectra 
made it possible to demonstrate an important property of 
one-dimensional jelectron states: a decrease in the density 
of states with an increase in energy. Figures 4; references 
14: 1 Russian, 13 Western. 
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Influence of Isovalent Antimony Admixture on 
Formation of Electrically Active Defects in 
n-GaAs Obtained by Liquid-Phase Epitaxy From 
Bismuth Melt 


957A0014F St. Petersburg FIZIKA | TEKHNIKA 
POLUPROVODNIKOV in Russian Vol 28 No 9, Sep 94 
(manuscript received 3 Sep 93) pp 1617-1625 


[Article by V. A. Samoylov, N. A. Yakusheva and V. Ya. 
Prints, Semiconductor Physics Institute, Siberian Depart- 
ment, Russian Academy of Sciences, Novosibirsk] 


[FBIS Abstract] In continuing earlier published research 
along the same lines, the authors use the relaxation spec- 
troscopy of deep levels method in studying the influence of 
doping of epitaxial gallium arsenide grown from a bismuth 
melt with an isovalent Sb admixture on the spectrum of 
defects with deep levels. It was discovered that in addition 
to the conditions for growth of electron traps EL2 (E.-0.79 
eV) and ELS (E,-0.41 eV) characteristic for these conditions 
with doping with antimony new defects ELSb (E.-0.53 eV) 
are introduced whose concentration increases with an 
increase in the doping level by more than 3 orders of 
magnitude. With an antimony content in the crystal of 
about | at % the concentration of the ELS level decreases by 
several orders of magnitude, whereas the concentration of 
the EL2 level increases by a factor of 3-4. The electron 
capture cross sections at the EL2 and EISb levels differ little 
in a broad temperature range 77-300 K. The results are 
easily explainable if it is assumed that the EISb level is 
governed by an Sb,, defect and the ELS level is governed by 
a Vo.-V,; bivacancy. The results are compared in detail 
with the previously published materials, which they revise 
- supplement. Figures 3; references 18: 8 Russian, 10 
estern. 


Optimized Processing of Radar Signal for 
Detection of Oil Films on Water Surface 


95740079A Moscow RADIOTEKHNIKA in Russian 
No 10, Oct 94 (manuscript received 17 Sep 92) pp 28-31 


[Article by A.Z. Kiselev; UDC 621.396.6]} 


[FBIS Abstract] An algorithm of processing radar signals for 
detection of petroleum films on the water surface is con- 
structed, one which differentiates between echo signals 
returning from an oil film and those returning from a free 
water surface in terms of not only amplitude but also 
spectral content. A panoramic coherent-pulse lateral-search 
radar with an electrically long antenna is considered for this 
purpose. Echo signals pass through a phase detector and 
then a filter matched to the waveform of intraperiodic 
probing-signal modulation, whereupon the receiver pro- 
cesses interperiodic subtraction of readings. These readings, 
taken during n periods of probing a fixed target resolution 
element, are x,; y, (k= 1,....n) sequences representing the 
quadrature components of successive echo signals. The 
algorithm is almost as efficient as the standard optimum one 
which takes into account the smoothing of wind-induced 
small-scale water surface roughness by an oil film and the 
slowdown of signal scattering particles. Unlike that algo- 
rithm, moreover, this one does not need the statistical 
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characteristics of the echo signal parameters and, therefore, 
is much easier to execute. The author thanks N. Cherny- 
shova for developing the program of a mathematical exper- 
iment. Figures 3; references 9. 


Radar Measurement of Spatial-Energy Spectrum 
of Sea Roughness 


957A0079B Moscow RADIOTEKHNIKA in Russian 
No 10, Oct 94 (manuscript received, after completion, 
25 Jan 93) pp 35-38 


[Article by V.T. Lobach; UDC 551.466.2] 


[FBIS Abstract] Use of a decametric-wave airborne radar 
set is considered for measuring and thus remote moni- 
toring the spatial-energy spectrum of sea roughness, the 
space-and-time distribution of the electromagnetic field 
scattered by the sea surface serving as indicator of its 
roughness. Use of decametric waves has been found to 
yield maximum information about the larger components 
of the roughness energy spectrum. The spatial resolution 
must be high for ensuring high precision of such a mea- 
surement, but it is limited by the maximum permissible 
antenna dimensions and use of an antenna array with a 
synthetic aperture necessitates taking into account the 
resonance characteristics of signal reflection by a quasi- 
periodic structure of the sea surface. The reflection 
problem is analyzed, in the long-wave approximation 
accordingly, for a spherical incident electromagnetic wave 
and the electromagnetic field intensity at the point of echo 
signal reception. In accordance with the spectral theory of 
wind-induced roughness, the sea surface is described as the 
sum of plane waves propagating in different direction with 
different amplitudes, frequencies, and initial phases. The 
amplitude of each depends on the direction of its propa- 
gation and on the two-dimensional energy spectrum of sea 
roughness §,(p,y), also on increments Ap of its wave 
number p and Ay of its direction angle y. Back reflection by 
the sea surface is assumed to be spatially selective and S,, 
(p,y) is assumed to be a continuous integrable function. It 
is shown that changing the relative orientation of the 
coordinate axes x0y and x’Oy’ or changing the position of 
averaged signals in space and time will produce a series of 
sections through the spatial spectrum of sea roughness. 
References 4. 


Common Algorithms of Hierarchical Estimation of 
Parameters of Groups of Moving Objects Based 
on Combining Measurements Made by 
Instruments on All Objects 


957A0079C Moscow RADIOTEKHNIKA in Russian 
No 10, Oct 94 (manuscript received, after completion, 
11 Feb 92) pp 41-45 


[Article by Yu.A. Solovyev; UDC 621.396.9] 


[FBIS Abstract] For navigation of groups of moving 
objects are constructed common algorithms of two-level 
hierarchical estimation which combine the readings of the 
parameters of motion by instruments on each object. They 
are: 1. three conventional algorithms of estimating at the 
lower level the movements of individual objects; 2. three 
algorithms of processing at the upper level the information 
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about all objects as a group and the readings of reciprocal 
coordinates. The author's original concept of estimation 
by hierarchical processing is extended here by allowing for 
the presence of excitation noise in the dynamic system 
which estimates the trend of instrument errors. The exe- 
cution of these algorithms is demonstrated on two exam- 
ples: 1. with an 8-dimensional upper-level estimator so 
that the state vector of a group of objects includes the 
errors of thus determined horizontal coordinates of each 
object; 2. with a 16-dimensional upper-level estimator so 
that the state vector of such a group includes the errors of 
thus determined horizontal coordinates and velocity com- 
ponent of each object. The accuracy of thus determining 
the navigation parameters, i.e., the efficiency of these 
algorithms is evaluated by the simulation method, for a 
group of four objects as an example. The advantage of 
hierarchical over centralized estimation is that it involves 
no transfer of all readings to a “central” unit and, there- 
fore, does not require as many communication channels. 
Also a smaller computer capacity will suffice for dealing 
with an often highly multidimensional state vector of a 
large group of objects, because the “fast” cycles of pro- 
cessing local readings can be performed by lower-level 
estimators. The author thanks N.S. Gordiyenko and S.V. 
Matasova for assistance. Figures 3; references 11. 


Identification of Bearing Angles of Moving 
Objects in Goniometer Systems Based on First 
Integrals of Model Equations of Motion 


957A0079D Moscow RADIOTEKHNIKA in Russian 
No 10, Oct 94 (manuscript received, after completion, 
16 Jul 92) pp 54-57 


[Article by Yu.G. Bulychev; UDC 621.396.95] 


[FBIS Abstract] A method of identifying with the aid of a 
multiposition goniometer set the bearing angles of a target 
while it moves is proposed, namely on the basis of the set 
of independent constants and specifically first integrals in 
dynamic models of its motion. By allowing complete 
decentralization of data processing, the method minimizes 
the necessary amount of calculations and thus facilitates 
locating a target within a short time. The method is 
demonstrated on simple dynamic models of target motion 
dX,/dt = F,(t,X;,A;)(Gj= [1,K], time t ranging from ty to T, 
(X;- target state vector, A;- vector of constants unknown in 
the general case, F;(.} vector of functions differentiable 
with respect to their arguments the required number 
times). References 9. 


Formation and Processing Composite Signals 
Quadrature-Keyed by Welty Codes 
957A0079E Moscow RADIOTEKHNIKA in Russian 


No 10, Oct 94 (manuscript received, after completion, 
29 Sep 92) pp 63-65 


[Article by V.V. Krylov and I.V. Steklov; UDC 
621.396.27] 


[FBIS Abstract] Use of ultrawide-band signals is necessary 
for high-speed data transmission but has its limitations, 
one of them being that matched transversal filters now in 
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use in radio communication systems require a multiple- 
input summing and realization of such a device for more 
than eight input signals is hardly feasible for technical 
reasons. Another problem is inherent random noise gener- 
ated by compensators of power division at each output of 
the delay line. These limitations are overcome by use of 
composite signals and matched cascade filters. As a possi- 
bility are considered composite signals quadrature-keyed 
by a Welty code, a quaternary Welty code being preferable 
to a binary one on account of fewer side lobes of the 
autocorrelation function and lower magnitude of the cross- 
correlation function. One way to form a thus coded com- 
posite signal is to form a sequence of simple quadrature 
signals on alternating even and odd code positions. Use of 
signals with a relative bandwidth ¢ = 0.5 ensures precise 
formation of the composite signal and high interference 
immunity of the transmission system. There remains the 
problem of designing suitable matched filters with the 
appropriate pulse response characteristic. An algorithm of 
filter synthesis has been constructed for this purpose, each 
filter cascade including a Lange bridge as the quadrature 
summing device. Filters designed and according to this 
algorithm and actually built are suitable for composite 
signals keyed by base-16 Welty codes and covering the 
0.4-1.2 GHz frequency range. References 2. 


Electron-Optic High-Voltage Nanolithograph and 
Its Comprehensive Optimization 


95740078A Moscow MIKROELEKTRONIKA in Russian 
Vol 23 No 5, Sep-Oct 94 (manuscript received 11 Mar 94) 
pp 46-51 


[Article by V.V. Kazmiruk, S.A. Koryakin, and T.N. 
Savitskaya, Institute of Problems in Microelectronic Tech- 
nology and of Extra-Pure Materials at Russian Academy of 
Sciences; UDC 385-833] 


[FBIS Abstract] Nanolithgraphs operating with a sharply 
focused electron beam and a 50 kV or higher accelerating 
voltage are used for fabrication of microelectronic circuits 
with elements not larger than 0.1 ym. An electron-optic 
variant of such a nanolithograph has been developed for 
operation with 10-100 kV accelerating voltages on a 15 
mm long work segment. It consists of a small high-voltage 
electron gun, a blanking system, a triple-stage beam- 
compressing condenser, a beam-deflection system, and a 
telescopic probe-forming system. This nanolithograph has 
six lenses: 1. one focusing lens between a beam-chopping 
diaphragm and a beam-limiting diaphragm in the blanking 
system, 2. three lenses of the beam-compressing condenser 
followed by a diaphragm, 3. one aperture lens followed by 
a diaphragm, 4. one telescopic probe-forming objective 
lens. The blanking system operates according to the prin- 
ciple of electrostatic beam deflection relative to a special 
diaphragm. The objective lens, operating in the telescopic 
mode, is nested inside a set of selliform magnet coils. The 
nanolithograph was designed as an axisymmetric electro- 
magnetic system, the optical properties of its electromag- 
netic lenses and its beam-deflection system depending on 
the accelerating voltage. Calculations were made by the the 
method of finite elements, also using LENS and FOCUS 
programs (Delft Technical University report, December 
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1988). The design was optimized for a minimum possible 
probe diameter throughout the 4 pA - | pA current range. 
The nanolithograph operates with an electron beam not 
larger than 20 nm and processes circuit elements not wider 
than 50 nm. The authors thank V.D. Gelever for helpful 
discussions regarding construction of the optoelectronic 
nanolithograph and Yu.F. Shchetnev for assistance in 
designing the electron gun and the condenser cooling 
system. Figures 3; references 7. 


New Concept in Producing Nanoelectronic Model 
Elements : 


957A0078B Moscow MIKROELEKTRONIKA in Russian 
Vol 23 No 5, Sep-Oct 94 (manuscript received 11 Mar 94) 
pp 51-60 


[Article by A.Yu. Kasumov, N.A. Kislov, O.V. Konon- 
enko, V.N. Matveyev, I.I. Khodos, Yu.V. Gorbatov, 
Ye.Ye. Vdovin, and V.I. Nikolaychik, Institute of Prob- 
lems in Microelectronic Technologys and of Extra-Pure 
Materials at Russian Academy of Sciences; UDC 
621.382:537.533.35:537.533.7] 


[FBIS Abstract} A new method of fabricating nanoelec- 
tronic devices by electron-beaminduced formation of 
model elements in a scanning transmission electron micro- 
scope such as the JEM-100CX is proposed: formation of 
appropriately configured nanometric-size self-supporting 
carbon substrates across a slot in the substrate and subse- 
quent deposition of the appropriate material for the active 
layers of a device on these substrates. What takes place in 
this process is dissociation of oil molecules by a scanning 
electron beam and formation of a continuous strip of 
hydrocarbon polymers on such a substrate. The advantage 
of this technology over the microelectronic technology is 
not only that it facilitates fabrication of elements smaller 
than 10 nm and that their active layers can be structurized 
directly but also that, after semiconductor or metal layers 
have been deposited, these elements feature a high degree 
of structural perfection and thus are ready for use without 
the conventional post-lithographic treatment. The method 
was tested on up to 8 nm w.de ballistic electron-transport 
nanobridges, the purpose being to study this fabrication 
process and to solve the following key problems so as to 
make it practicable. 


1. Formation of a narrow slot: A 300 nm wide slot, 0.1 
mm long, was cut with a focused 30 kV ion beam 
through the geometrical center of a 100 nm thick square 
(200 pm) Si,N, membrane-window in a silicon wafer. 


2. Electrical isolation: deposition of four 0.5 ym thick 
square (1 mm) silver contact tabs through a mask on 
that membrane - deposition of a 300 nm thick bismuth 
film by a partly ionized particle beam - cutting tracks in 
the film on both sides of the slot with a laser beam so 
that the slot remained open and the two parts of the 
film were electrically isolated - closing the slot with a 
carbon “suspension” bridge. 


3. Formation of self-sustaining carbon substrates: For this 
had to be taken into account the inelastic interaction of 
beam electrons with both active layer and substrate 
materials, including long-range interaction, and also the 
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proximity effect particularly strong in structures with 
closely spaced parallel bridges. 


4. Deposition of 20-50 nm thick bismuth films with 
properties close to those of thick single-crystal bismuth 
films on amorphous bridges: This was done using a 
partly ionized particle beam. The apparatus for cutting 
the slot consisted of mass separator and two lenses 
forming an ion-optic column. All other operations were 
performed in a scanning transmission electron micro- 
scope. Examination of the bismuth films in an electron 
diffractometer revealed a polycrystalline structure of 
films deposited at a rate of 2.5 nm/s up to a 300 nm 
thickness or at a rate of 5 nm/s up to a 350 nm 
thickness, with the grains about as thick as the films, the 
structure thicker films differing appreciably: films 
deposited at low rates consisting of two layers and the 
upper layer of films deposited at a rate of 5 m/s 
consisting of randomly oriented 5 ym long grains rather 
than having a single-crystal structure. The equipment 
for cutting the slot consisted of an ion-optic column 
formed by two lenses and a mass separator. The elec- 
trical resistance of the bismuth films was measured at 
temperatures covering the 4.2-300 K range, the trend of 
its temperature dependence being determined by the 
temperature-dependent intensity of phonon scattering 
and number of charge carriers: both increasing with 
rising temperature. The current-voltage characteristic 
of the nanobridges bridges was measured at 4.2 K over 
the 0-62.5 mV range. The current was found to obey 
Ohm’s law, except for a series of spikes indicating 
anomalous rises of the electrical conductivity within 
certain very narrow discrete voltage ranges and their 
magnitude increasing nonlinearly up to 100% above the 
normal current level. This pattern characterizes a 
quantum ballistic electron transport. The results of this 
study validate the concept underlying the proposed 
technology. Figures 5; references 25. 


Layerwise Analysis of Ultrathin Germanium 
Dopant Films in Silicon by Secondary-Ion Mass 
Spectrometry 

957A0078C Moscow MIKROELEKTRONIKA in Russian 
gt Pg 5, Sep-Oct 94 (manuscript received 11 Mar 94) 
pp O1- 


[Article by V.K. Smirnov, S.G. Simakin, V.V. Makarov, 
and Ye.V. Potapov, Institute of Microelectronics at Rus- 
sian Academy of Sciences, Yaroslavl; UDC 537.534.8] 


[FBIS Abstract] A study of ultrathin germanium films in 
silicon by secondary-ion mass spectrometry was made, 
silicon specimens having been grown by molecular-beam 
epitaxy and germanium films having been implanted by 
8-doping. Two kinds of specimens were examined: |. with a 
single 5-films embedded 60 nm deep, 2. with two 5-films 
embedded 80 nm deep and 100 nm deep respectively. They 
were examined in a Cameca IMS-4f mass spectrometer 
during bombardment with either O,+ or N, + primary ions, 
in one experiment with Cs+ ions, and attendant recording of 
positive and negative germanium secondary ions. For 
recording Ge+ ions a voltage of -4.5 kV was applied to a 
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specimen and the energy of O,+ ions or N,+ ions was varied 
over the 3-8 keV range. For recording Ge- ions a voltage of 
4.5 kV was applied to a specimen and the energy of the 
primary ions was varied over the 9.5-17 keV range. The 
current density in the primary ion beams varied over the 
0.1-3 mA/cm* range, that of the 14.5 keV Cs+ ion beam 
being 0.5 mA/cm?. The two features of the IMS-4f mass 
spectrometer essential for this study were the low detection 
thresholds and the adjustability of the angle of incidence of 
the primary ions depending on their energy. In the experi- 
ment this angle was being decreased from 47° to 37° for 
recording Ge+ ions and increased from 21° to 25° for 
recording Ge- ions when the energy of the bombarding 
primary ions was being increased from 3 keV to 8 keV. The 
depth of craters in silicon was measured with a Talystep 
precision profilometer. The depthwise resolution of this 
method of 8-film analysis, its dependence on both the 
energy of primary ions and on their angle of incidence, was 
tracked as a function of the width of the Si/Ge leading 
interface as well as of that the Ge/Si trailing interface. As 
width of an interface was regarded the thickness of a layer 
which had increased the intensity of the analytical signal 
0.011,,., to 0.51,,.,. This determination was made on 60 nm 
deep embedded Ge films. In a separate experiment the 
process of silicon surface layer sputtering by O,+ or N+ 
ions was monitored by measuring the rate of crater forma- 
tion. The results revealed that preference should be given to 
bombardment with N+ primary ions, minimum widening 
of the trailing interface by bombardment with N+ ions of 
higher than 8 keV energy having been attained with at an 
incidence set at smaller than 30° angles and thus at as for 
recording Ge- secondary ions in the IMS-4f mass spectrom- 
eter. Further examination revealed that bombardment at 
such angles of incidence had facilitated formation of a 
stoichiometric Si,N, film with segregation of germanium at 
the Si,N,/Si interface possibly taking place but, if so, not 
playing a significant role. The profiles of Ge(5)- films 
revealed, moreover, an embedinent “shifting” effect of 
bombardment by O,+ ions or N,+ ions. No shifting of the 
profile was caused by bombarding Cs+ ions, in which case 
its form was determined solely by atomic intermixing pro- 
cesses characteristic of bombardment by primary ions not 
reacting with silicon. The authors thank Doctor D. Iglasham 
for the specimens. Figures 4; references 15. 


Epitaxial Growth of Si-Ge Buffer Layers With 
Low Dislocation Density 


95740078D Moscow MIKROELEKTRONIKA in Russian 
Vol 'y No 5, Sep-Oct 94 (manuscript received 13 Mar 94) 
pp 70-75 


[Article by V.S. Avrutin, A.F. Vyatkin, L.A. Matveyeva, 
and I.I. Khodos, Institute of Problems in Microelectronic 
Technology and of Extra-Pure Materials at Russian 
Academy of Sciences; UDC 621.382] 


[FBIS Abstract] The conditions for growing Si-Ge alloy 
buffer layers with a lower than 10° cm”, dislocation density 
by molecular-beam epitaxy were established in an experi- 
mental study concerning relaxation of elastic stresses in 
such layers. They were grown on KDB-12 Si(100) indus- 
trial-grade silicon substrates in a ‘““Katun” apparatus which 
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included two containers with temperature control, two 3 
kW electron-beam evaporators, and a fast-electron diffrac- 
tometer. The substrates were first chemically cleaned with 
a peroxide-ammonia mixture, whereupon the protective 
SiO, layers on them were removed by way of reaction with 
atomic silicon vapor flowing slowly inside an ultrahigh- 
vacuum chamber at a temperature of 820-850°C. On the 
clean substrates were then deposited 300-500 nm thick 
silicon buffer layers, whereupon the temperature was low- 
ered to 400-450°C for injection of germanium from the 
other container. The growth rate of Si,.,.Ge, buffer layers 
was varied over the 0.15-0.20 nm/s range while the pres- 
sure inside the chamber was maintained at about 0.5 pPa, 
with the temperatures of the two buffer layers on each 
substrate about 400°C and about 550°C respectively. 
Layers containing 15% Ge were about 300 nm thick and 
thus 4-5 times thicker than critical according to the Vander 
Merwe theory. The thus grown structures were isother- 
mally annealed at 740°C and at 850°C for various lengths 
of time in a vacuum furnace, for relaxation of elastic 
stresses. Their relaxation in the Si,..Ge, buffer layers was 
monitored in a two-crystal x-ray diffractometer with a 
CuK, (0.150 nm) radiation source and under transmission 
electron microscopes (JEM-100CX, JEM-2000FX, JEOL). 
Specimens for examination had been polished first 
mechanically and then by ion etching. The results indicate 
that pseudomorphic epitaxial growth of Si-Ge buffer layers 
containing about 15% Ge at about 400°C temperature is 
kinetically limited with a only little buildup of line defects. 
Subsequent annealing at 750°C for 1 h has achieved 
practically complete relaxation of elastic stresses, leaving 
not more than 10° cm” dislocations. The authors thank 
N.F. Izyumskaya and Ya.M. Gartman for assistance. Fig- 
ures 3; references 15. 


Ultrahigh-Speed Integrated Circuits Built With 
Nonuniformly Doped GaAs High- 
Electron-Mobility Transistors 


957A0078E Moscow MIKROELEKTRONIKA in Russian 
sg ng 5, Sep-Oct 94 (manuscript received 22 Nov 93) 
pp 


{Article by A.I. Shagurin and I.I. Korobkov, Moscow 
Institute of Engineering Physics; UDC 621.382] 


[FBIS Abstract] Following a comprehensive description of 
Fujitsu’s HEMT high-electron-mobility transistor, the 
technological aspects of possibly using it as the basic 
component in circuit integration for a variety ultrahigh- 
speed LSI circuits and devices is examined by reviewing its 
structure as well as its typical design and performance 
characteristics. For reference, this AlGaAs/GaAs hetero- 
junction field-effect transistor is compared with three 
others in the same class: Honeywell’s (University of IIli- 
nois, Cornell University) MODFET modulation-doped 
field-effect transistor, Thomson’s TEGFET two- 
dimensional electron gas field-effect transistor, AT&T Bell 
Laboratories’ SDHT selectively doped heterojunction 
transistor. A particularly attractive feature of the HEMT, 
usually produced by molecular-beam epitaxy, is the possi- 
bility of including in it a two-dimensional electron gas. The 
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basic HEMT integrated-circuit technology for manufac- 
ture of logic elements (direct-coupled transistor logic), ring 
oscillators, frequency dividers, random-access memories, 
LSI and SLSI logic, digital-to-analog and analog-to-digital 
converters, and up to 16x16 ane multipliers has already 
been developed, but it requires further refinement. This 
applies particularly to assembly and interconnections, the 
goal being to minimize stray capacitance and inductance 
as much as possible. Figures 8; tables 6; references 70. 


Processing of a Short Series of Images Distorted 
by the Earth’s Turbulent Atmosphere 


957A0091A Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No 11, Nov 94 pp 1750-1755 


[Article by K. R. Lozin, A. A. Pakhomov; UDC 
621.391.01] 


[FBIS Abstract] This article deals with the problem of 
increasing the quality of images of space objects viewed 
from large land-based telescopes. A new method for digital 
processing of images, which are distorted by turbulent 
Earth’s atmosphere is proposed. The problem of “‘vision” 
through a turbulent atmosphere is reduced to solution of a 
system of convolution type N linear equations with N+1 
unknown functions. The method is not sensitive to deter- 
minate phase distortions (aberrations) of the telescope, 
requires no reference source and an isotropic atmosphere 
and is suitable for a combined processing of short series of 
images. The efficiency of this method is supported by 
mathematical modeling and the results of processing real 
images of the “Mir” system. Shortcomings of other 
methods based on correlation averaging of distorted 
spectra are discussed. Pictures are provided showing the 
results of processing images obtained with a digital simu- 
lator of atmosphere without noise, and also the results of 
processing “Miry” images obtained over a horizontal track 
4 km long with a BK telescope. Figures 3, references: 15 
estern. 


Detection Characteristics of Radar Noncoherent 
— With Arbitrary Probability Distribution of 
ower 


957A0091B Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No 11, Nov 94 pp 1765-1768 


[Article by Yu. V. Sopelnik; UDC 621.391] 


[FBIS Abstract] With theoretical estimates of the detection 
characteristics of real objects only some probability char- 
acteristics of echo fluctuations obtained experimentally or 
by computations may be available. Therefore, a method 
for computing the detection characteristic of coherent 
signals requiring information for all moments of random 
signal amplitude and also convergence of the probability 
density series is not always applicable. Expressions are 
obtained here for moments and cumulants of the after- 
detector sum of noncoherent pulses with a random prob- 
ability distribution of the group power fluctuations. An 
approach is described here where while avoiding the stage 
of preliminary approximation of the objects effective scat- 
tering surface, it es to immediately approximate 
distribution of the -detector sum by applying the most 
appropriate for this situation mathematical methods. A 
comparison is made between the results of computations 
using the approximate method and the accurate expres- 
sions. References: 11 Russian. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














32 ELEC 1RONICS 


Depth of Penetration Into Human Skin of Radio 
Waves in the Millimeter Range 


95740091C Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No 11, Nov 94 pp 1852-1858 


[Article by A. G. Kislyakov, UDC 538.953] 


[FBIS Abstract] Earlier conducted studies on the reflecting 
capacity of human body to radio waves in the 3.7... 23.5 
mm wavelength are generalized, and based o: these 
studies, estimates are made of the wave’s penetration into 
the skin. Data on electric characteristics of the horny layer 
(stratum corneum) are also discussed. Experiments were 
conducted to determine the dielectric properties of human 
skin in vivo from spectrum of the radio wave reflection 
coefficient. The device for measuring the reflective 
capacity of human body and the measurement methods 
are described. 3.7, 8, 18.8 and 23.5 mm waves were used 
for the measurements. Wideband radiometers, specially 
constructed for biomedical studies were employed for the 
3.7 and 8 mm waves; the industrial radiometer PK7-22 
with some modifications was used in the 18.8...23.5 mm 
range. Histogramis of the reflection coe‘ficient distribution 
measured for the human face, body, and palm of the hand 
at the 3.7 mm wavelength and graphs of the measured 
reflection coefficients as a function of the probing radia- 
tion wavelength are provided. It was demonstrated that the 
reflection capacity of human body is uniform along the 
entire body. Figures 6, references: 8 Russian. 


Disruption of the Resonant Tunneling Through a 
Three-Barrier Potential by an External 
Electromagnetic Field 


957A0091D Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No 11, Nov 94 pp 1859-1867 


[Article by V. V. Kislov, I. V. Taranov; UDC 621.372] 


[FBIS Abstract] A disruption effect of resonant tunneling 
through a three-barrier potential by external periodic 
space-nonhomogeneous field when the time average com- 
ponent disappears and a slowly oscillating component of 
the tunneling current appears for an almost symmetrical 
system of barriers was detected. The effect of disrupting 
classical resonant tunneling through a barrier, containing 
two quasi-eigen levels, by an external harmonic field has 
essentially a narrow frequency character and is realized in 
the EM field frequency region near transition between two 
quasi-eigen levels. Only slowly varying components of the 
tunneling current were determined in this study. It was 
also demonstrated that the tunneling process through a 
three-barrier tunnel structure is sufficiently sensitive for 
detection of weak EM signals in the teraherz or infrared 
regions, depending on the size of the middle barrier. 
Figures |, references 20: 6 Russian, 14 Western. 


Electrical Properties of the 3C-SiC/Si 
Heterojunctions 

957A0092A St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 10, Oct 94 

pp 1742-49 

[Article by A. S. Zubrilov, RAS Physics and Engineering 
Institute, St. Petersburg, Russia] 


JPRS-UST-95-008 
15 February 1995 


[FBIS Abstract] Electrical properties of the n-3C-SiC/p-Si 
heterojunctions, obtained by gas-phase epitaxy (SVD- 
method) on Si(111) substrates in the SiH,- C,HCI,-H, 
system at 1100°C were examined. The obtained hetero- 
junctions are characterized by good rectifying properties 
and high speed. The forward volt-ampere characteristic 
can be expressed as I co exp(-qU/nkT)exp(qVnkT), where 
U =(0.87+/-0.02)eV is the contact difference of the poten- 
tial, n = 1.1-1.2 is the perfection coefficient. It was estab- 
lished, that the dominant dc mechanism is related to the 

carriers recombination process by trap levels with a 
density of states of about 10'* cm, located on the hetero- 
junction and shifted with respect to the middle of the 
— zone. Figures 5, references 21: 1 Russian, 20 

estern. 


Ohmic Contacts Between Metal and Semiconductor 
A"™'BY: Development Methods and Properties 
957A0092B St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 10, Oct 94 

pp 1681-98 


[Article by Yu. A. Goldberg, RAS Physics and Engineering 
Institute, St. Petersburg, Russia; UDC 621.315.592] 


[FBIS Abstract] Different methods, including Shottky, 
Bardeen, and Spicer models of development and charac- 
teristics of ohmic metal-semiconductor contacts A'BY are 
examined. The energy diagram of the contact for cases 
where the barrier between metal and semiconductor is 
removed, made more narrow (because of formation of 
strongly doped near-surface layer) or reduced (due to 
formation of a narrow-zone layer) is provided. Character- 
istics of ohmic contacts, produced by fusion, chemical 
reactions in a solid phase, laser annealing, epitaxy, diffu- 
sion, ion implantation or by changing the property of 
semiconductor surface are also provided. Theoretical and 
experimental relationships of the resistance of ohmic con- 
tacts as a function of charge carrier concentration and 
width of the semiconductor prohibited zone are analyzed 
for situations when the resistance was determined by the 
flow of current through the metal-semiconductor 
boundary or through I-h-junction, produced near this 
boundary. Figures 9, references 100: 6 Russian, 94 
Western. 


Electroluminescence of Aluminum Doped 6H-SiC 
p-n-Structures 


957A0092C St. Petersburg FIZIKA | TEKHNIKA 
POLUPROVODNIKOV in Russian No 10, Oct 94 
pp 1769-75 


[Article by A. A. Lebedev, N. K. Poletayev, RAS Physics 
and Engineering Institute, St. Petersburg, Russia] 


[FBIS Abstract] Electroluminescence spectra of 6H-SiC 
p*-n-structures obtained by a regular sublimation tech- 
nology as well as by Al and N doping during growing 
process n-base (SiC({Al,N)) were examined. Samples with 2 
uniform concentration of non-compensated additive (Np- 
N,) in the base region (A series structures), and samples 
with n-region, doped by Al (B series structures) were used. 
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It was revealed that appearance of radiation maxima in the 
electroluminescence spectrum of doped samples in the 
(2.5-2.8)eV energy range corresponds to formation of deep 
centers of the HK1(E,+0.22eV) and HK2(E,+0.27eV) 
type. It was also determined that the electroluminescence 
spectia of SiC samples greatly depend on density of 
forward current J and, possibly, at small and large J are 
caused by different recombination mechanisms. Demon- 
strated, that the characteristics of doped samples radiation 
centra at a high excitation level may be explained by 
radiation recombination with participation of the H KI! 
center. Figures 5, references 20: 10 Russian, 10 Western. 


The Effect of Carbon Concentration on the 
Properties of Scructural Lattice of a-Si,_.C,:H 
Alloys 

957A0092D St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 10, Oct 94 
pp 1808-19 


{Article by A. M. Danishevskiy, I. N. Trapeznikova, RAS 
Physics and Engineering Institute, St. Petersburg, Russia] 


[FBIS Abstract] Oscillating properties of disordered struc- 
tural lattice of a-Si,..C,:H samples with different carbon 
concentration, obtained by precipitation in a high fre- 
quency glow discharge of a SiH, +C,+Ar+O, mixture, were 
examined by methods of Raman spectroscopy and infrared 
absorption spectroscopy. The films were evaluated by 
Auger-spectroscopy and boundary absorption spectros- 
copy. The obtained spectral features and their modifica- 
tion with changes in composition were identified with 
different types of oscillations of atomic bonds. Figures 7, 
references: 15 Western. 


The Photoelectric Properties of p-GaAs/n-Ge 
Structures in a Linearly Polarized Radiation 


957A0092E St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 10, Oct 94 
pp 1820-25 


[Article by Yu. V. Zhilyayev, N. Nazarov, V. Yu. Rud, Yu. 
V. Rud, L. M. Fedorov, RAS Physics and Engineering 
Institute, St. Petersburg, Russia] 


[FBIS Abstract] Epitaxial layers of gallium arsenide on 
germanium substrates were obtained by the method of 
gas-phase epitaxy. Photoelectric properties of p- 
GaAs/n-Ge heterostructures with nonpolarized and lin- 
early polarized irradiation were examined. For measure- 
ments of the photosensitivity the samples were mounted 
on a device capable of changing the orientation of the 
heterostructure’s surface with respect to the direction of 
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incident parallel nonpolarized or linearly polarized light 
beam. Measurements of stationary volt-ampere character- 

istics demonstrated that the obtained structures exhibit a 
clearly manifested rectifying effect. A photovoltaic effect 
was produced with linearly polarized illumination with 
plus on the n-GaAs layer, which does not change with 
orientation of the light beam and photon energy. Photo- 
sensitivity studies of the heterostructures with a linearly 
polarized radiation indicated that with their illumination 
normal to the GaAs surface over the entire sensitivity 
region, the photo current is independent of orientation of 
the light beam electric vector with respect to the sample’s 
crystallographic axes. Graphs of Quantum efficiency of 
photoconversion as a function of the angle of light inci- 
dence, indicate a high level of structural perfection of 
epitaxial GaAs layers on Ge substrates. Based on the 
obtained polarization parameters, it can be concluded that 
application of GaAs/Ge heterostructures with photocon- 
verters of linearly polarized radiation is feasible. Figures 4, 
references 7: 5 Russian, 2 Western. 


The Spectra of n-GaAs (100) Surface 
Photo-Electromotive Force 


957A0092F St. Petersburg FIZIKA I TEKHNIKA 
POLUPROVODNIKOV in Russian No 10, Oct 94 
pp 1857-62 


[Article by A. L. Musatov, V. G. Mokerov, A. A. Pakho- 
mov, V. Yu. Sankovich, RAS Institute of Radioengi- 
neering and Electronics, Moscow, Russia, RAS Physics 
and Engineering Institute, St. Petersburg, Russia] 


[rBIS Abstract] This article deals with a study of deep 
surface layers in the GaAs(100) prohibited zone by the 
method of surface photo-emf. The surface photo-emf was 
measured by the electron beam method, where the surface 
of the sample is illuminated by modulated light and 
irradiated by a beam of slow electrons.It was detected that 
the surface photo-emf signal value at hw<e, is significant 
in the n-GaAs layers, grown by the method of molecular- 
beam epitaxy with small deviation from the optimal 
growing conditions. This indicates that the density of the 
filled surface states is high, while the photo-emf spectra at 
hw<e, exhibits a clearly manifested step-character. This 
effect 1s analyzed here and it is assumed that the step-wise 
spectral relationship of the surface photo-emf and, there- 
fore, the photoionization cross section of the surface states 
is related to the strong electron-phonon interaction during 
the photoionization process of the surface states. The 
computed and experimental graphs of the surface photo- 
- ae provided. Figures 2, references 10: 3 Russian, 7 
estern. 
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Ways of Solving the Problem of Controlling Radio 
Spectrum Use in RCC Participant Nations 


95740017A Moscow ELEKTROSVYAZ in Russian 
No 5, May 94 (manuscript received 12 Apr 94) pp 7-9 


[Article by A. P. Pavlyuk. V. V. Plekhanov; UDC 621.391.82] 
[FBIS Translated Text] 


Introduction 


The rapid growth of the number of radio stations for 
virtually all radio services, the appearance of new radio 
services, and new applications of existing ones has lead to 
an increasing load on the radio spectrum. This has exac- 
erbated the problems of providing intersystem electromag- 
netic compatibility (EMC) for the radio communication 
network as a whole. Free and low-load frequency bands 
disappeared long ago; consequently, the International 
Telecommunication Union (ITU) and national communi- 
cation administrations had no alternative but to optimize 
the frequency plans of existing networks of individual 
radio services, which would free up an additional fre- 
quency reserve and redistribute frequency bands to two or 
more services on a joint basis. Joint use of frequencies 
became a leitmotif of the World Administrative Radio 
Communication Conference (Malaga-Torrremolinos, 
1992, Ref. 1) and in accordance with the resolutions of the 
conference (Geneva, Ref. 2) became the basic theme of 
discussion for the conferences planned in 1995 and 1997. 


The global problem of electromagnetic compatibility, 
which is due to the increase in the number of radio stations 
around the world, is complicated by additional problems 
which arise in individual countries or groups of countries, 
in particular, in the Russian Federation and other coun- 
tries now in the CIS. The sources of these problems, 
measures taken to resolve them, and future plans are 
analyzed in this article. 


Problems at the Inception of the CIS 


The system of controlling the use of the radio spectrum in 
place at the time of the formation of the CIS was put together 
in the late 1950s. It was centralized as much as possible and 
was based on the activity of the Interdepartmental State 
Commission on Radio Frequencies (ISCRF) in the Ministry 
of Communication of the USSR and the State Inspection 
Center of Telecommunication (SICT). It was structurally a 
subdivision of the Ministry of Communication of the USSR, 

and was given the right to control the use and allocation of 
frequencies used by radio communication equipment for all 
other civil ministries and departments.’ 


The SICT had its own regional subdivisions in all former 
union republics and in large administrative formations of 
a number of republics, including a centralized network of 
radio control stations. However, the functional rights and 


responsibilities of these regional subdivisions of the SICT 
were very limited, and their personnel and resources were 
as a rule, sparse. The databases of frequency allocations at 
the regional centers of the SICT, created only in the 1980's, 
were basically unautomated and limited to a small number 
of radio services. 
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The state policy on the distribution of the radio spectrum 
among various users gave an absolute priority to those who 
met general state needs, including defense and security. The 
remainder of the radio spectrum was divided up to develop 
civil radio communication and broadcasting. For the same 
reason the national table of frequency distribution notice- 
ably differed from the international table (Article 8, Radio 
Regulations*) and tables used in neighboring countries, 
including the countries of the SEPT [expansion not given]. 


International scientific and technical collaboration in the 
area of frequency planning and provision of electromag- 
netic compatibility also was centralized, and as a result, 
the former union republics had virtually no experience or 
resources in this area. The only exceptions were Ukraine 
and Belarus, which, as official members of the ITU, 
participated in a number of extremely important interna- 
tional measures conducted under the aegis of the ITU. 


The country lacked not only a fundamental law on commu- 
nication, but also other legislation, including legislation on 
the use of the radio spectrum. Regulation was implemented 
on the basis of interdepartmental instructions, which due to 
the centralization of the entire system to control the 
economy and society, had the status of government regula- 
tions. In any case, the correctness of implementation at the 
governmental level raised no doubts at the time. 


Communication equipment was mainly domestic equip- 
ment, so state standards were completely sufficient as 
regulations, and they fixed the level of quality below the 
world level. It should be noted, however, that in terms of 
electromagnetic compatibility parameters, the trans- 
ceiving radio equipment regulated by the standards of the 
ISCRF always used the newest data of the Radio Regula- 
tions of the ITU and publications of the International 
Special Committee on Radio Interference of the Interna- 
tional Electrotechnical Commission. 


Regulations for radio control knobs, licensing, equipment 
approval, and EMC certification were completely undevel- 
oped. This state and technical policy became a substantial 
obstacle to the development of radio communication and 
broadcasting in the interest of business and information 
services for the public. As a result, all republics of the 
former USSR, even the most economically developed 
ones, did not have enough radio channels for civil com- 
munication, or audio and television broadcasting. There 
was virtually no general-purpose mobile land-based ser- 
vices or other services which are a necessary attribute of 
modern society. 


The shortage of communication channels, even lines, was 
felt to be especially catastrophic in rural areas, not only far 
in the country, but also just outside the capital cities. Thus, 
even in the first months of liberalization of the economic 
and social and political life of the country in the late 
1980's, there was a severe shortage of communication 
channels, including the radio channels needed for the 
country’s economy to function in the new conditions of the 
transition to a market economy. 


Especially severe problems arose in the first stages of 
activity of the countries’ communication administrations, 
the majority of which at the end of 1991 and the beginning 
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of 1992 were part of the new intergovernmental formation, 
the CIS. Not only did they have no full database of 
frequency allocations of radio stations in their territories, 
but even the National Table of Frequency Distributions of 
the former USSR was lacking as well. Add to this the 
almost complete absence in some countries of experience, 
resources, and standards for frequency planning, alloca- 
tion of frequencies to radio stations while insuring EMC, 
and standards for interdepartmental and intergovern- 
mental coordination of frequency allocations, etc. 


The newly formed governments had not one of the three 
basic components of government frequency regulation 
services in place: personnel training, standards and legis- 
lation, and financial and material resources. 


Creation of a Regional Collaboration in the Area of 
Communication 


Now, more than two years after the formation of the CIS, 
one can confidently state that the communication admin- 
istrations of the new countries, including the primary ones 
in economic and social and political circles, have recog- 
nized the need to establish a close cooperation on a new 
basis. This understanding is a consequence of the respon- 
sibility of the administrations for continuing the operation 
in their territories of part of the formerly united network of 
communication, including the network for radio commu- 
nication, based on the use of a common radio frequency 
resource. It is this cooperation, as will be shown below, 
that is responsible for the rather rapid solution of urgent, 
top-priority problems in the control of radio spectrum use. 


On 17 December 1991, before most of the new countries 
which were former union republics entered the CIS, a 
Regional Collaboration on Communication (RCC) was 
formed. Full members were the Administrations of Com- 
munication of the Azerbaijani Republic, the Republic of 
Armenia, the Republic of Belarus, the Republic of Kaza- 
khstan, the Republic of Kyrgyzstan, the Republic of Mold- 
ova, the Russian Federation, the Republic of Tajikistan, 
Turkmenistan, Uzbekistan, and Ukraine. Later, the 
Administration of Communication of the Republic of 
Georgia became a member, and the Administrations of 
Communication of the Latvian Republic, the Lithuanian 
Republic, and the Estonian Republic entered as observers. 
Since 1993 the RCC has participated in the activity of the 
ITU as a regional organization. 


The activities of the RCC members are governed by the 
Collaboration Charter, which states that it was created 
with the goal of broad cooperation and coordinated efforts 
of independent nations in the area of electric and postal 
communication. It is recognized that it is necessary to 
coordinate the activities of the communication adminis- 
trations in the following primary areas: development of 
concepts in the area of scientific and technical policy, 
standardization, regulation of the use of the radio spec- 
trum, determination of common principles of tariff policy, 
training of personnel, and interaction with international 
organizations. Regulation of the use of the radio spectrum, 
according to the Charter of the RCC includes “coordina- 
tion of the activity of the communication administrations 
of RCC participant nations in the area of electromagnetic 
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compatibility, effective use of the radio spectrum, and 
orbits of geosynchronous satellites.” 


The highest body of the RCC is the Council of Heads of 
Administrations of Communication of the member states 
of the collaboration. There is also a standing body, the 
Executive Committee of the RCC. 


The first meeting of the council took place on 17 December 
1991 in Moscow in the framework of the formal formation of 
the RCC. At the second meeting of the council, which 
followed shortly thereafter (23-24 January 1992, Moscow), 
the Charter of the RCC and the Regulations of the Council of 
Heads of Administrations of Communication of the RCC 
were ratified and a list of the primary goals of the RCC and its 
Executive Committee was approved. Attention was focused 
on technical aspects of electromagnetic compatibility and 
frequency planning. Development of organizational princi- 
ples for interrelations between communication administra- 
tions on issues regarding the regulation of the use of the radio 


frequency spectrum was commissioned. 


Standing commissions were formed on telecommunica- 
tion, postal communication, satellite commu ication sys- 
tems, regulation of the use of the radio frequency spectrum 
and the electromagnetic compatibility of radio devices, 
and the economics of communication. A working group 
was formed to coordinate policy on the training and 
retraining of personnel. 


Execution of Primary Tasks 


As can be seen from the above list, from the very first days 
of its existence, the RCC gave priority to solving the 
problems of controlling the use of the radio spectrum. A 
number of emergency measures to render primary aid in 
this area were undertaken by the ISCRF and SICT of the 
Russian Federation. In short order the communication 
administrations in the RCC were given the National Table 
of Frequency Band Distribution, existing standards and 
legislation. Organization, printing, and subsequent trans- 
mission of the corresponding databases of frequency allo- 
cations, etc. began. 

Scientific and technical work in this field was performed 
mainly at the Scientific Research Institute of Radio (SRIR) 
and its former divisions in St. Petersburg and Samara, as 
well as at other scientific organizations, including new 
consulting firms which began to specialize in electromag- 
netic compatibility. Based on the resolutions of the 
Council of the RCC dated 23-24 January 1992, a number 
of scientific research projects were begun at the very 
beginning of this year funded by the members of the RCC. 
The volume of work in this field in 1993, and according to 
plans, in 1994, wiil increase continuously. As a result of 
scientific and technical work done in 1992-1993, the 
following basic results have been obtained, which, as is 
commonly acknowledged, have created the basis for the 
beginning of the operation of frequency agencies of the 
communication administrations of the members of the 
RCC (mainly in the form of national ISCRF and SICT) on 
the national and international level. 


Recommendations and initial materials have been devel- 
oped for the development of the following national legis- 
lation and standards on the control of the use of the radio 
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spectrum: a law regulating the use of the radio spectrum; a 
law on the responsibility of persons using radio devices; 
rules for .e use of radio sempnunieaioens panetes defining 
the structure of state agencies to control the use of the 
radio spectrum; policy on the separation of frequency 
bands for radio systems for different purposes; policy on 
the procedure for planning, qnactresting, and using radio 
devices; standards on approving types of radio equipment 
and certifying electromagnetic compatibility. A number of 
standards have been developed on electromagnetic com- 
patibility parameters and on the required frequency- 
territorial tion of transceiving equipment for var- 
ious types of radio services. 


The following agreements have been developed and 
approved: an agreement on distribution among the com- 
munication administrations of identification signals for 
international series, selective call numbers for marine 
stations, and call numbers for shore stations; a typical 
agreement on coordination of the use of frequencies in the 
30-1000 MHz band by mobile and fixed land services; 
basic principles for joint use and development of systems 
of satellite communication, as well as technical decisions 
on the organization of two-channel television broadcasting 
for each nation in the collaboration using satellites, based 
on a plan for direct television broadcasting (Geneva-77) 
and an associated plan for feeder lines (Orbit-88). 


In collaboration with the Bureau of Radio Communication 
(formerly the International Radio Consultative Com- 
mittee) the ITU has distributed the records of the Interna- 
tional Frequency Registry Guide of the ITU for the former 
USSR to new countries based on territorial location of the 
corresponding stations. Materials have been prepared to 
renotify frequency allocations of ground and ground-based 
radio stations of the communication administrations of 
RCC participants for presentation to the ITU. Adaptation 
of software of the Bureau of Radio Communication of the 
ITU has been completed. This software will process 
records from the guide, which will make it possible for the 
frequency services of the communication administrations 
to use the appropriate excerpts from the guide. 


Recommendations have been developed on the use of fre- 
quency plans for direct visibility radio relay lines at 1.7-40 
GHz for practical operation of radio frequency services of 
the communication administrations of RCC participanis. 
These administrations issue permits for the development, 
import, construction, and use of radio relay lines. 


In addition to the aforementioned work, which is of an 
applied character, by mutual agreement the communication 
administrations of the RCC members are conducting 
(mainly at the SRIR) a number of fundamental research 
projects on the propagation of radio waves as the basis for 
improving a method of planning lines and networks for radio 
communication and broadcasting, calculating electromag- 
netic compatibility, and determining criteria and conditions 
for joint use of frequency bands. The territory of the CIS has 
been divided into regions according to the probability of 
anomalously high levels of interference signals and their 
statistical characteristics at 60 MHz-40 GHz considering 
current requirements for the operation of radio systems. 
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In 1992-1993 the executive committee of the RCC, in 
collaboration with other organizations including the ITU, 
organized conferences, seminars, and other meetings on 
controlling the use of the radio spectrum. A large number 
of specialists from the communication administrations of 
RCC member nations participated. Leading specialists of 
the Russian Federation and other countries presented 
papers. These measures, as well as the work ind:cated 
above, have played a substantial role in increasing the skill 
level of personnel working on frequency planning and 
provision of electromagnetic compatibility. 

Promising Lines of Work 


Let us note the most important projects which must be 
undertaken soon and with dispatch. 


As ~oted above, the National Table of Frequency Distri- 
bution for the former USSR differs noticeably from the 
international table. Even at the beginning of perestroika 
severe shortages of frequency bands began io be perceived, 
hindering development of modern radio communication 
services needed to establish and develop a market 
economy. These shortages were manifested in the tables of 
frequency distribution of the communication administra- 
tions of RCC members. It is obvious that under current 
conditions all of the communication administrations will 
be forced to work on redistributing frequency bands with a 
consideration of new social and economic priorities. Close 
cooperation between administrations is extremely impor- 
tant, in order to prepare for the upcoming conferences on 
radio communication of the ITU. 


Redistribution of frequency bands alreaay used for other 
purposes is an extremely complicated and painful matter. 
It is virtually impossible in short periods of time to replace 
old radio equipment used for some frequency band and 
replace it with new equipment. In the course of some 
transitional period it will be necessary for these frequency 
bands to be shared by the equipment for new and old 
services. Thus, it is extremely urgent to develop conditions 
and procedures for gradual replacement of old radio equip- 
ment with new equipment, and to develop criteria and 
conditions for joint use of frequency bands, as well as a 
method for calculating EMC and dynamic frequency plan- 
ning. This requires extremely serious scientific research 
and technical organization work. 


Virtually none of the communication administrations of 
RCC participants, including that of the Russian Federa- 
tion, have modern comprehensive automated systems to 
control the use of the radio spectrum. This includes a 
complete and reliable automated database supported by a 
modern database manager, and linked with software for 
frequency planning and the allocation of frequencies 
according to the criterion of insuring the EMC of radio 
equipment for one or several radio services using some 
frequency band. 


The computerized system to control the use of the radio 
spectrum of the USSR is fragmentary and based on large 
computers. This was a period where large computers were 
being replaced with personal computers that are compa- 
rable in quality but significantly more economical and 
compatible in software. Due to the difficulties mentioned 
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above the transition was somewhat prolonged. This has 
made it even more necessary to catch up by developing an 
improved way of developing a coordinated (in the frame- 
work of the RCC), automated system to control the use of 
the radio spectrum based on networks of personal com- 
puters linked (if possible using software provided by the 
ITU which processes the records of the International 
Frequency Registry Guide on hard disk (CD-ROM) and 
the records of weekly circulars of the Bureau of Radio 
Communication on diskettes) with a system to examine 
frequency allocations and their registration at the Bureau 
of Radio Communication of the ITU. 


A complex of specifications must be developed for trans- 
ceiving radio equipment for various radio services, and if 
necessary, for various frequency ranges. The specifications 
should include the corresponding methods of measure- 
ment that are the basis for establishing modern systems to 
approve equipment and for EMC certification. 


All of this should be done in conjunction with a continuation 
and broadening of fundamental research on the statistical 
characteristics of the propagation of radio waves, both useful 
and interference signals, in various frequency bands, in 
particular, the higher frequencies. This would serve as a basis 
for all methods of planning and analyzing the EMC of lines 
and networks of radio communication of various ground- 
based and satellite radio services. 


Conclusions 


The creation of new independent nations in the territories 
of the former union republics of the USSR made it 
necessary to establish radio frequency services for the new 
countries. The RCC succeeded in rapidly solving the 
primary problems based on the experience of the Admin- 
istration of Communication of the Russian Federation, its 
main scientific center, the Scientific Research Institute of 
Radio, and other scientific and technical organizations 
specializing in frequency planning and provision of EMC. 


There are good prospects for closer and broader collabo- 
ration of the communication administrations of the RCC 
participants in controlling the use of the radio spectrum. 
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[FBIS Translated Text] ““Tverskaya sotovaya svyaz” [Tver 
Cellular Communication) is a new Russian company which 
is providing mobile cellular communication services using 
the NMT-450 standard in the city of Tver and Tver oblast. 
It is the offspring of the Russian-American firm “Mosk- 
ovskaya sotovaya svyaz”’ [Moscow Cellular Communica- 
tion] which is known beyond the capital, and the GPSI 
[expansion not given] “Rossvyazinform” in Tver oblast. 
TCC was officially born in mid-April, when the directors of 
the new company and the Ministry of Communication of 
the Russian Federation informed guests and journalists 
gathered for this occasion of their far-reaching plans. 


We note that Moscow Cellular Communications in its time 
was at the source of the organization of the Russian 
cellular communication network standard NMT-450, 
which has been adopted in many countries of Europe and 
the world. Now that this standard has become a federal 
standard (on the same level as the digital GSM standard), 
MCC has begun to introduce its own modification, NMT- 
450i, which is fully compatible with the basic standard and 
solves the serious problem of protecting the network from 
unauthorized access. An NMT-450i standard base station 
was established in Tver to develop a cellular network there 
and to link up via radio lines with the Moscow transit 
center for mobile communication. 


Establishing a base station instead of constructing their own 
center for mobile communications turned out to be 
extremely advantageous for TCC. First, it is cheaper: about 
60,000 U.S. dollars compared to the $2.5 million needed for 
the center; second, it takes 2-3 months to assemble the base 
station, compared to about a year for the center. Finally, the 
key advantage of this type of station in this stage of network 
construction is that profits can be expected in three years, 
compared to eight years for a center. 


Since TCC subscribers will number, according to prelimi- 
nary estimates, about three hundred by the beginning of 
next year and more than 10,000 by the year 2000, by 
linking up with the Moscow center for mobile communi- 
cation they immediately gain access to all services pro- 
vided by MCC. In addition to “intercity” and interna- 
tional access, one can also use additional types of services, 
such as conference calling, call forwarding, and voice mail. 
Cellular phone owners can use their units not only at 
home, but in the Baltic countries (Lithuania and Latvia) 
and in the future, in St. Petersburg as well. Tver mobile 
subscribers will be able to connect directly and indepen- 
dently to the Moscow telephone network. 


The creation of a cellular network in Tver is part of an 
interesting project which included the participation of 
MCC and Delta-Telkom in St. Petersburg. As V. B. Bulgak, 
Minister of Communications of the Russian Federation, 
stated, the NMT-450 network in Tver will become an 
important link in the cellular “chain” which will connect 
Moscow with St. Petersburg and Helsinki, and from there, 
all of Europe. Attention will be focused on providing 
cellular service along automobile and railway main lines 
between the capital and the city on the Neva. In the words 
of the minister, in the not too distant future, there are 
plans to install phones on trains running between Moscow 
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and Helsinki, to provide passengers with worldwide com- 
munication. This will not silence cellular phones in auto- 
mobiles following the same route through St. Petersburg. It 
is possible that not only ground but also aircraft passengers 
will be able to place calls on their trips. The project will 
become a reality after the introduction of the Novgorod 
oblast cellular network. 


Of course cellular communication is an expensive amuse- 
ment, although it is necessary for business people and 
many state and commercial entities. The prices for con- 
nection and TCC services are steep, but they are no 
different than Moscow prices. To become a network sub- 
scriber one must make a one-time payment of 995 U.S. 
dollars. Then one makes subscriber Ly tape according to 
several price plans, from the standard $50 plan to other fee 
plans. One minute of local conversation costs 60 cents, and 
beyond the boundary, $1.60 plus a per-minute cost 
according to the fees of the companies providing intercity 
communication channels. TCC is also helping its clients 
buy or lease cellular terminals and other necessary equip- 
ment from Nokia, Motorola, and Benefon. The cost of 
cellular phones varies from $800 to $2400. 


By the way, these prices should not be shocking. Nowhere 
in the world will cellular phones become the means of 
communication for everyone; but it is an extremely impor- 
tant tool for businessmen and the directors of companies. 
Cellular communi¢ation is acquiring the same role in 


Russia, and the creation of cellular communication facili- 
ties is being seriously undertaken by the Ministry of 
Communication of the Russian Federation and a number 
of firms, including MCC. The appearance of its offspring 
in Tver is only the first stage in the organization of an 
NMT-450 network in the oblasts of central Russia. In the 
- MCC plans to continue its participation in this type 
of project. 


Some Aspects of the Technical Policy of the 
Ministry of Communication of Russia 


957A0018A Moscow ELEKTROSVYAZ in Russian 
No 8, Aug 94 pp 2-3 


[Article by A. Ye. Krupnov, first deputy minister of 
communication, Russian Federation. First paragraph is 
introductory in source text.] 


[FBIS Translated Text] The technical policy now imple- 
mented by the Ministry of Communication of Russia, the 
regulator and coordinator of the development of the com- 
munication industry, encompasses a vast spectrum of prob- 
lems inherent in the new economic conditions. One of the 
most pressing problems is the interaction of operators with 
foreign firms and with companies active in the Russian 
Federation and in the near abroad. The first deputy minister 
of communication of the Russian Federation, Aleksandr 
Yevgenyevich Krupnov, tells our readers about solutions to 
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many problems involving this interaction, as envisioned by 
the Administration of Communication of Russia. 


Which technologies which will serve as the basis for 
network development is a question which is more impor- 
tant than ever before. Given the crisis in the nation’s 
economy, the fact that domestic industry is in no condition 
to produce various types of equipment meeting world 
standards (high-speed transmission systems using tradi- 
tional metal and optical cables, switching stations, radio 
relay equipment, etc.), the Ministry of communication of 
Russia has been forced to depend on foreign equipment. 
Previously, the funds used to buy foreign equipment were 
centrally distributed by Gosplan; now the independence of 
individual regions of Russia (oblasts, cities) has made it 
possible for their administrations to independently resolve 
problems in network development and buy the necessary 
communication equipment from foreign firms. There are 
many foreign firms wishing to gain a foothold in Russia. In 
some areas there are definite financial opportunities due to 
the sale of natural resources: copper, oil, wood, etc. 


The problem became one of forbidding installation of 
incompatible equipment in existing communication net- 
works, that is, it became necessary to certify foreign 
equipment. This involves testing of the proposed equip- 
ment (as a rule in certification centers of scientific research 
institutes, (the Central Scientific Research Institute of 
Communication, the Leningrad branch of the Scientific 
Research Institute of Communication, the Scientific 
Research Institute of Radio, and others like them), and 
bringing the equipment up to Russian standards in some 
cases (this work is done by specialists at the firms which 
produced the equipment). Only after all of this is com- 
pleted does the Ministry of Communication issue a certif- 
icate for the equipment, permitting its use in the coordi- 
nated communication network of the Russian Federation. 


Among the most active telecommunication firms in the 
Russian market are Nokia, Ericsson, Alcatel, AT&T, Ital- 
tel, Siemens, and others. It is difficult for an operator to 
orient himself given the variety of similar equipment; it is 
even more difficult to decide how many types of equip- 
ment should be used at some network level (primary, 
secondary, or local networks). This issue is no accident, 
because despite the similarity of the basic parameters of 
the equipment that is available, the equipment varies in its 
software and hardware. 


Here the Ministry of Communication takes on the role of 
regulator, recommending that operators limit themselves 
to three types of switching equipment, especially in pri- 
mary networks: EWSD (Siemens), AXE-10 (Ericsson- 
Nicola Tesla), and S-12 (Alcatel). This limit was imposed 
because the acquisition of any new system involves enor- 
mous expenditures, not only the cost of the equipment 
itself, but also its installation and training of service 
personnel. Training specialists abroad costs a great deal of 
money and leads to “inflation” of contracts. Several years 
of work with foreign firms has provided us with some 
experience in drawing up clear contracts which should 
consider a number of points insuring that the operator can 
work without expenses in the future. 
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Frequently the contract is signed without enumerating the 
spare parts that will be necessary in the future. The contract 
only indicates their total cost, and the buyer has not speci- 
fied, and simply does not know what this price includes. 
Some foreign providers have intentionally reduced the list of 
their responsibilities for support during and after the guar- 
antee period. This leads to a situation where, after some 
time, our purchasers are forced to pay again for software 
development, spare parts, and creation of hardware to pro- 
vide a single centralized system of use. Contracts are exces- 
sive because they include expenditures for the purchase by 
the supplier of a range of equipment which could bx. acquired 
in Russia: batteries, EPU [expansion not given], air condi- 
tioning systems, fire extinguishers, etc. Today, there is a clear 
trend toward acquiring foreign equipment, even though 
domestic transmission systems exist, in particular at 2 and 8 
Mbps. The domestic equipment completely meets world 
standards for reliability and quality. 


All of this has required the development of a Memorandum 
with sellers to regulate the acquisition of new equipment on 
a local level. We are granting the companies the exclusive 
right to provide equipment, but we are setting our own 
conditions, including those involving the organization of 
training for this equipment within the territory of Russia. An 
example of an optimal approach to work with foreign part- 
ners is the MosBell training center at the MTUSI [expansion 
not given]. More than 200 specialists have been trained to 
work with the System-12 switching system produced by 
Alcatel Bell. It is now installed in Surgut, Khanty-Mansi, 
Volgograd, and other cities in Russia. 


Repair of the delivered equipment poses its own problems. 
Thus, the Memorandum spells out the conditions for the 
creation of service centers to centralize servicing of equip- 
ment produced by a foreign firm within the territory of 
Russia. 


And there’s more. The software of modern switching systems 
is constantly improving; thus, when a Memorandum is signed 
with a foreign supplier, the creation of centers to generate 
programs here must be agreed upon. On orders from the 
enterprises (operators) new versions of the software will be 
provided, that is, as the network develops the supplier will 
participate in the development of new software. It is under- 
stood that this is a matter of know-how; nonetheless, when 
the contract is signed this should be considered so that our 
enterprises need not pay more for new program versions. 
Russian operators should completely own foreign technolo- 
gies, that is, it is necessary to develop a lasting relationship 
with the supplier, not a one-time contact so that the equip- 
ment that is purchased is left without service. The largest 
foreign firms understand the need to create an entire infra- 
structure in Russia for operational support of the technolo- 
gies which are supplied in a short period of time and in 
accordance with the Memorandum. In Moscow in September 
representatives of Alcatel, along with representatives from 
factories in Germany, Belgium, Spain, France, and Turkey 
signed an internal agreement on a program of joint action to 
implement the basic requirements of the Memorandum. 


Let us now turn to the problem of making the delivered 
foreign equipment meet existing principles for technical 
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operation. Do contracts for the purchase of new equipment 
include the creation of technical operation centers, that is, 
technical operation centers for local telephone networks and 
control centers for intercity networks? Without the mall the 
advantages of digital equipment are lost. When digital equip- 
ment is used in our networks, the number of operating 
personnel must be increased, and because it is impossible to 
send emergency signals to the technical operation centers it is 
very difficult to attain the required level of network use. 


Thus, in order to insure clear control of network opera- 
tions when the network has new equipment, the creation of 
control centers should be one of the key goals. On the level 
of local networks the centers should have interfaces for 
communication with regional centers. Signals from these 
centers, in turn, should be sent to the national center 
(which will be built in Moscow) where, consequently, there 
will be centralized control of the operation of some station. 
The “network” issue then arises of whether automatic 
switching nodes must be constructed if there is digital 
equipment. The answer is no, this is not necessary, because 
the equipment provides dynamic control of the network 
and load. In the case of an overload at some station, when 
there are control centers a rerouting system is automati- 
cally activated (that is, dynamic traffic control) making it 
possible to provide uninterrupted commuuication. 


Consequently, contracts for the delivery of equipment 
should include requirements for the creation of technical 
operation centers and the corresponding control signals, so 
that the advantages of the new digital equipment can be 
fully realized. 


One element of technical policy involves the activity of 
foreign firms in the territory of Russia. International prac- 
tice shows that one must pay for the right to work in the 
existing networks of a government. We must determine how 
much the right to operate in Russian networks should cost. 
It is understood that our network is not only the existing 
communication channels, but also underground installa- 
tions and buildings, in a word, all that is involved in the 
term “communication network.” There are several methods 
of calculation, and each country has its own rules for work 
with foreign operators. For example, in the U.S., for every 
dollar of profit a foreign firm gets only one cent; the other 99 
cents go to the companies who provide their network. In 
Europe there is a 7:3 country-network owner ratio. 


Development of a method to evaluate the cost of a network in 
Russia involves domestic economists and independent 
western experts. The key thing is that it should be clear that 
= — is not coming into the partnership empty- 


Yet another problem to be solved in the near future is that 
in 1994-1995 around 40 digital intercity exchange offices 
will go into operation in Russia. The question arises of 
whether the existing primary network is ready to provide 
channels to the subscribers of these intercity exchange 
offices. The answer is no, because the introduction of the 
these offices was planned by Elektrosvyaz and the GPSI 
[expansion not given] without coordinating with the 
existing General Plan for the Development of the Primary 
Network. It is not certain that Rostelekom will be able to 
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satisfy the demand for channels in the near future. Today, 
various methods of solving this extremely important 
problem are being developed. 


Now something about the activity of those providing cellular 
communication services. In the first stage of its development 
we held competitions for individual regions and oblasts in 
order to show foreign companies that the Russian telecom- 
municaticn market was open to investment and that there 
were opportunities. Today, there is already a GSM network 
in Moscow and Nizhnyy Novgorod, and in autumn the GSM 
network will also go into operation in St. Petersburg. But this 
raises the following questions: is it good that several firms are 
operating in Russia; for example, will mobile communica- 
tion be provided along the Moscow-St. Petersburg route or 
the Moscow-Nizhnyy Novgorod route? The time has come 
for a new stage of regulation of the activity of operators in 
Russia. It is necessary to create coordinated councils on 
GSM and NMT standards. The councils will coordinate the 
construction of base stations (in particular, along the afore- 
mentioned routes), numbering, codes, types of terminals, 
frequencies , etc. 


All operators of cellular networks in Western Europe are 
united in GSM and NMT committees. We have also 
signed a Memorandum with the NMT committee, con- 
firming the national membership of Russia in the Euro- 
pean NMT standard. A similar Memorandum exists for 
the GSM committee, and Russia plans to enter as an 
associate member in the near future. In the development of 
this policy, in August the first meeting of NMT-450 
operators took place, where the first documents on the 
creation of a Russian Association of NMT-450 operators 
were signed and the idea of uniting several operators into 
one company was confirmed. As for GSM standards, in the 
interest of rapid introduction of the standard in Russia a 
number of organizational issues are being worked out. 


Participation in the work of committees insures operators 
acting in the territory of Russia, a single numbering code, 
access to all new technologies, including software, to 
recommendations on the transfer of network operations to 
new modes, to new standards etc. It should be added that 
since the Ministry of Communication of the Russian 
Federation does not have the right to conduct commercial 
activity, and participation in the work of committees 
requires the payment of certain fees, operators should be 
involved directly with the committees. The ministry will 
act only as a regulator and coordinator in the development 
of general work principles for operators in the territory of 
Russia. This involves, primarily, numbering systems, 
codes, and standards. It is understood that several codes 
cannot be in operation in Russia; the national code for the 
federal network should be a single code. 


It is very important to take a system approach in the 
installation of new cellular communication equipment to 
insure the most effective development of networks. Oper- 
ators such as GSM are distributed over var ous regions. A 
licence for activity in the northwestern oblasts of Russia 
was issued to the Scandinavians. This was due to purely 
economic considerations, because the new mobile commu- 
nication equipment is extremely expensive. This must be 
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considered in the purchase and installation of mobile 
switches, and the equipment for various centers, that is, 
control identification, and billing centers. It is expedient to 
concentrate them in one region; connection of different 
oblasts with the center should be done in the first stage 
along communication channels, and later roaming will be 
possible as a result of the construction of base stations. 


In conclusion, we should once again note, as stated above, 
that this does not claim to be a survey of all aspects of the 
development of telecommunication in the country and the 
role of the Ministry of Communication of Russia in this 
process. However, it should be stressed that given the func- 
tions of a regulator, the Ministry of Communication should 
b e diligently involved with the development of new princi- 
ples for coordinating and improving the industry. Concepts 
are being prepared to create a single technical policy for all 
operators in the territory of Russia and the CIS. 


Modernization of Chelyabinsk 
Telecommunications Described 


957A0018B Moscow AVTOMATIKA, TELEMEKHANIKA I 
SVYAZ in Russian No 11, Nov 94 pp 6-8 


[Article by L. I. Nekipelov, director of Chelyabinsk Divi- 
sion Nine] 


[FBIS Translated Text] Chelyabinsk Division Nine, which 
was created in 1934 on the basis of Chelyabinsk Division 
Four, has successfully developed and is expanding upon all 
the best of the railroad. The communication workers have 
been given the responsibility for organization, maintenance 
and provision of uninterrupted operation of the communi- 
cation channels for the main line, tracks and branches. 


There are 782 practical units today in the divisi-n. If one 
considers that this is a communication division one can 
draw a conclusion about the number of devices used. 


The length of the main-line and local cable communication 
lines is over 760 km. This requires great efforts from the 
cable and line workers to insure normal operation. Com- 
petent and successful direction by the director of the 
division, A. S. Panikovskiy, has kept this complex business 
in good working order. Although the cables that are being 
used are not new, they are being used according to speci- 
fications due to the efforts of cable workers S. A. Maytni- 
kov, R. I. Ishtubayev, A. V. Demenev and others led by 
senior electrical mechanic V. F. Braun. Cables damaged in 
the course of use are removed promptly. 


Despite the large volume of maintenance work for com- 
munication cables, no year has gone by at the division 
without the introduction of new facilities. Telephones were 
put in residences and dispatching of railroad stock was 
introduced. Only recently a 60-unit dwelling on Ulitsa 
Komsomolskaya, a 120-unit dwelling on Ulitsa Korabe- 
laya, and a dwelling on Ulitsa Moloezhanay in Poletaevo 
got telephone service. The railway dispatching center 
which controls shipments also got telephone service. This 
was work associated with the reconstruction of the S stock 
at the Chelyabinsk Main Station. 


There are many different kinds of communication equip- 
ment to service at the division: K-60P, K-24, V-24, IKM-3, 


TELECOMMUNICATIONS 4i 


V-12-3, KN-12V, Kurs-2M2, R-414, Malyutka, RRS-iM 
radio relay systems, dial office equipment with a total 
capacity of 600 numbers, about 300 telegraphs for general 
and technical communication, etc. 


Successful maintenance of complex devices is impossible 
without profound professional knowledge and a high level of 
responsibility for work assignments on all levels. A total of 
80 individuals with high levels of education and 140 with 
average specialized training work at the division. These are 
the people who insure normal operation of the equipment. 


Under current conditions, where there are constant prob- 
lems with paying salaries, paying for materials and spare 
parts, the division is doing certain work to alleviate the 
economic situation, although the government’s taxation 
policy is not directed toward the development of produc- 
tion, but curtailing it. The simple truth that “rich enter- 
prise have rich budgets” is being ignored. At present we 
must reap a bitter harvest. 


Nonetheless, the team at the division is advancing in two 
directions. First is replacement of existing communication 
equipment with more modern equipment. That means more 
effective equipment with a change in the information pro- 
cessing technology to reduce operating costs, including the 
number of workers. The second is the development of 
auxiliary activity at the division, that is, provision of com- 
munication services to various consumers on the side. This 
line of work is constantly expanding, and channel consumers 
are being sought. This is bringing in a large profit. 


The fact that reconstruction and replacement of outdated 
equipment with modern equipment yields excellent results is 
indisputable. For example, replacement of R-600 equipment 
with Kurs-2M2 equipment on the Chelyabinsk- 
Yekaterinburg line has reduced energy consumption by more 
than a factor of two. The most important factor is that 
reliability and the quality of transmission of television 
channels and telephone channels has increased sharply. This 
has made it possible to sign long-term contracts with the 
Ostankino and VGTRK [expansion not given] telecommu- 
nication companies for delivery of central television pro- 
gramming to Kyshtyy, Chelyabinsk-65, and Verkhni Ufalei. 


Chelyabinsk Communication Division Nine is the only 
division in the Ministry of Communication Lines system 
which is providing television transmission services. Today 
the division, along with the Committee on Television and 
Radio Broadcasting of Chelyabinsk Oblast, have put a 
36-channel decimeter transmitter into operation. The res- 
idents of Chelyabinsk are receiving an additional televi- 
sion channel. There are plans to deliver it to Kyshtyy, 
Chelyabinsk-65, and Verkhni Ufalei. This will be a source 
of additional profit for the division. 


The need to obtain additional profits in a difficult time has 
forced division employees to seek profit in allied organiza- 
tions. In 1993 a large project was undertaken in this area. 
Having organized communication channels with Malyutka-2s 
equipment, our specialists provided telephone services to the 
Krasnogorsk Mixed Fodder Plant, the Krasnogorsk Swine 
Fodder Complex, a branch of Komzembank, and other 
Organizations. This made it possible to obtain additional 
profits in the amount of tens of millions of rubles. 
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We note that the search for new clients is ongoing. The 
main work in this area involves the director of the radio 
relay line section, L. N. Potapov, who successfully man- 
ages the section. We also note the substantial retooling of 
the telegraph station at the dispatching center. The down- 
fall of the world system of socialism has left us with the 
possibility of obtaining quality terminal telegraph devices 
(F-1100, F-1 213, F-2000). The domestic RTA-80 units are 
virtually unusable. All of this has forced us to seek nontra- 
ditional terminal telegraph devices. Of the 11 firms who 
develop and sell these devices, preference was given to the 
Agent ARMT [expansion not given; possibly a telegraph 
automated workstation] system based on personal com- 
puters. Time has shown this step as the only right one. 


Close cooperation of the workers of the division with the 
specialists at a scientific production laboratory for com- 
puter communication in Ufa, headed by V. Stepanov, 
candidate of technical sciences, has allowed them to create 
and improve software. The results is that four base com- 
puters have completely replaced 26 telegraph devices in 
the equipment room. 


The introduction of new equipment has required complete 
reconstruction of the equipment room, and planning, 
ordering, and preparation of new work spaces to accom- 
modate computers, keyboards, printers, monitors, and 
adapters. The working conditions of telegraph operators 
have substantially improved, as noise has been sharply 
reduced. The room has become more open. Energy con- 
sumption has also been reduced. The introduction of the 
Agent system has made it possible to decrease the time it 
takes to process incoming telegraphs to 3-15 minutes, 
instead of 3-24 hours, and for outgoing telegrams, pro- 
cessing time has been reduced by a factor of two. Paper 
tape has become completely unnecessary. The demand for 
paper on a roll has decreased by a factor of three. Under 
current conditions this is not insignificant, because using 
the old technology each month one had to devote a vehicle 
to remove and deliver paper. 


It should be noted that with the overall significant drop in 
the volume of shipments, the volume of telegrams irans- 
mitted and received has not changed; it has remained at its 
previous level. Due to the introduction of computer equip- 
ment and an increase in the productivity of telegraph oper- 
ators (the software makes it possible to use many tools) five 
posts have been eliminated by attrition (five persons have 
retired). Three telegraph operators who learned to be tele- 
phone operators have transferred to the intercity station. 


F-2000 (10 units) and F-1100 (11 units) telegraph equip- 
ment has been used to replace outdated equipment used at 
the Main Chelyabinsk Communication Station. This has 
saved 7,521,000 rubles. A total of 460,000 rubles’ worth of 
material has been saved. 


Expenditures for reorganization of the telegraph station 
totaled 14,756,000 rubles. Comparing the cost and savings 
yields a positive total. Having spent less than 15,000,000 
rubles for everything, and implementing all types of econ- 
Omizing measures, these expenditures have been recovered 
in less than three months. This result was unexpected. Is it 
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necessary to try to persuade the directors to introduce new 
equipment and technology? I think not. 


I would like to mention the director of the telephone- 
telegraph station, N. F. Kovalchuk. From the first day the 
Agent equipment was introduced she participated actively 
in the work. She knows the telegram processing technology 
thoroughly. She supports constant contact with software 
developers and has a creative approach to technology 
issues. She has done much to improve technology, not only 
at the telephone-telegraph station of the dispatching office, 
but also at the Chelyabinsk railroad station. 


The next step is to bring the telegram sender and receiver, 
for example the operator of a track division and the 
dispatch point of a locomotive team, as close as possible 
for the most rapid possible transmission of advisories. 


What was it like before? The dispatcher at the track division 


- received an advisory and wrote a telegram. The operator 


carried it to the telegraph. As a rule the advisories were 
gathered and sent at the end of the working day. This resulted 
in a large load on the telegraph station, and a significant 
amount of time elapsed from the moment the telegram was 
generated to the moment it was delivered to the receiver. 


Now the technology has changed. The dispatcher has a 
personal computer-based VK-8T unit. When he receives 
the information from it he can select the departing stock 
and transmit the advisory in a matter of several minutes. 
This greatly increases the safety of train movement. 


V. V. Osipov, A. P. Andryushchenko , V F. Ugryumov, 
electrical mechanics, have been actively involved in the 
introduction of this equipment. They were directed by 
senior electrical mechanic A. V. Borovinskiye. Much cre- 
ative work can be done in this matter. 


An important task now confronts the communication 
workers: replacement of one of the oldest dial offices on 
the network of lines in the Russian Federation with more 
modern equipment. It was put in use in 1951. Although 
work has already begun, it is proceeding with great diffi- 
culty. Much effort has been invested by the entire team at 
the division to successfully complete this work. The 
burden has fallen mainly on the senior electrical mechanic 
for the dial office, G. F. Berintsev, and the dial office 
engineer, V. M. Chechenev. I am certain that they will 
successfully execute the task that they have been assigned. 


Much is being done by the line equipment room team at the 
transit node. Work is being directed by A. I. Kovalchuk. This 
section has been in constant operation for many years. It 
includes senior electrical mechanic M. M. Silantyev, electrical 
mechanic G. N. Drygin, electrical mechanic V. A. Yelseyev, 
senior electrical mechanic V. A. Khokhlov and others. 


It is difficult in one article to talk about the immense 
amount of work done by the workers at the division. They 
have one goal: to obtain profit, and to do this one must 
introduce the newest forms of communication and com- 
munication equipment that requires minimal operating 
expenses. Our team is working in this very direction. 
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TV Program Underscores Problem of Brain Drain 
LD2001 114895 


[FBIS Editorial Report] Moscow Russian Television Net- 
work in Russian 0915 GMT on 20 January broadcasts a 
30-minute edition of “Planerka” program devoted to the 
problem of the emigration of top scientists from Russia. 


The program begins by noting that the Federal Counterin- 
telligence Service [FSK] reports that about 40 percent of 
the former USSR’s top theoretical physicists and about 12 
percent of the experimental physicists are now working 
abroad. A poll showed that 13 percent of scientists are 
prepared to go abroad immediately; 40 percent do not 
exclude the possibility of leaving; and only 15.4 percent are 
firmly committed to staying, the announcer notes, adding 
that 67 percent of potential emigrants are under 40 years of 
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age; 25 percent are under 30; seven percent are over 50. 
Almost 80 percent of young scientists are thinking of 
emigrating. 

The announcer goes on to say that the Serpukhov High 
Energy Physics Institute has lost about 30 of its scientists. 
Anatoliy Ageyev, the institute’s deputy director, notes that 
if another 50-60 top specialists leave, then the institute 
may as well close down; to prevent this, 138 scientists— 
one-sixth of the scientific personnel—are now employed 
on relatively lucrative contracts. 

However, the announcer concludes, there is a shortage of 
money. The construction of a tunnel over 20 km long for a 
new accelerator has almost been completed and almost 70 
percent of the equipment for it has been supplied, but work 
on it has virtually halted. 

The video shows pictures of the institute, the equipment 
currently in use, and equipment rusting. 
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Cooperation Between Russian, U.S. Nuclear 
Centers Discussed 


957F0043A Moscow SEGODNYA in Russian 
25 Nov 94 p 9 


[Interview with Viktor Selemir, high energy physics 
department chief, Arzamas-16 Federal Nuclear Center of 
Russia, and Stephen Younger, deputy head of nuclear 
weapons program, Los Alamos National Labs: “A Dia- 
logue on a Nuclear Center Testing Ground” by Vladimir 
Gubarev; printed under the rubric “Opinions” 


[FBIS Translated Text] 


Not long ago, these people were separated not just by a 
continent and an ocean, but by a wall of secrecy: both have 
spent their lives working on thermonuclear weapons. 
Today, as the fate would have it, Selemir and Younger 
work together. 


Viktor Selemir (Arzamas-16): We are trying to understand 
the stars. 


Question: What is the high-energy and density physics that 
you study? What densities are we talking about? 


Answer: We are talking about the density of relatively 
small stars, or the state of matter at the center of the earth. 
This field of science arose in conjunction with certain 
problems in the development of nuclear and thermonu- 
clear weapons that we were working on at Arzamas-16. 
The founders of this field of physics were Zeldovich, 
Altshuller, and my teacher Alexander Ivanovich Pavloskiy. 
Their work has been recognized all over the world. 


Question: Sometimes, as an illustration, it has been said 
that a thimble can hold so much stellar matter that it 
would take a whole railroad train to carry this weight. Is 
that so? 


Answer: I am afraid we have yet to produce densities of 
this kind. However, by using the methods that we have 
already mastered, it is indeed possible to achieve unprec- 
edented energy and density values and condense matter to 
densities unachievable on earth by any other techniques. 
The idea was first advanced by Andrey Dmitriyevich 
Sakharov. I will not go into the history of this field, but will 
simply describe our recent work. We were able in one 
experiment to obtain a pressure on the order of 25 
megagauss On our installation, but later we were unable to 
reproduce a field of this level. However, for science it is 
important to have “predictable” generators, i.e., experi- 
mental equipment where it is possible to regularly produce 
stable pressures and conduct planned research. Back in the 
1970s, Pavloskiy put together a group of researchers who 
were working exclusively on explosive magnetic genera- 
tors. They developed a certain design concept based on 
composite materials and created liners which were suscep- 
tible to instability to a lesser degree than before. Subse- 
quently “layered” structures were produced, they were 
proposed for weapons “products by Zababakhin and later 
were used in generators as well. Generally, an excellent 
experimental installation was created, and our institute 
became a monopolist in the field of generators, obtaining 
magnetic fields on the order of 10 megagauss. I should 
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emphasize that these fields were reproducible. In the 
meantime, at Los Alamos, for instance, generators in 1993 
could develop a power of 1-1.5 megagauss at most. Thus, 
physicists created an excellent tool suited for all kinds of 
studies. In particular, we are well familiar with the phe- 
nomenon of radio wave penetration through plasma. It 
depends on the magnetic field intensity. At certain mag- 
netic field levels, plasma either becomes perfectly trans- 
parent, or, conversely, does not transmit radiation at all. 
The transition to the megagauss field allows us to obtain a 
new view of this phenomenon. Experiments provided new 
information on the solid-state structures and a new under- 
standing of solid-state physics. Many more possibilities are 
offered by the generators of strong magnetic fields. We 
place a specimen in a metal liner, the liner begins to shrink 
under the effect of the magnetic field, and we can obtain 
pressures of 5-6 million atmospheres. This process cannot 
be modelled by any other technique. In this fashion we can 
study the state equations of many substances, something 
important for various fields of physics. 


Question: Could you give an example? 


Answer: There are models of neutron stars, or “black 
holes,” described by various equations of the state of 
matter. However, if we lack a “point of departure,” then all 
theoretical constructions in astrophysics can be dubious 
and shaky. Unfortunately, even with our generators, one 
cannot attain the density of neutron stars, but at least one 
can in principle approach the boundaries of the world of 
stars. 


Question: Are you trying to light up a star here on earth? 


Answer: Theoreticians have described fairly well noble 
gases and their behavior. However, calculations not sup- 
ported by experimentation can lead to an impasse. We 
have developed an experiment with argon. I should men- 
tion that our cooperation with Steven Younger, an emi- 
nent theoretician from Los Alamos who did important 
work in this field, was particularly fruitful. This work was 
of interest to us as well, and so we agreed on conducting a 
joint research project. With the aid of our generator we 
attained a pressure on the order of 5-6 million atmo- 
spheres. According to theoretical calculations, in these 
conditions argon should become a metal. The atoms are 
compressed so that electrons “overlap” the orbits and the 
conduction zones, and argon passes to a metal state. In our 
unique installation—a high-power electron accelerator 
designed at this institute—we can observe the end state of 
argon, its density, and if we know the magnetic fields, can 
employ special methods to calculate and determine at what 
time argon becomes a conductor. We succeeded in regis- 
tering this effect in our experiment, and so we can say that 
it was highly successful. 


Question: One always asks a question about practice. What 
kind of application is conceivable in this case? 


Answer: This experiment is of no significance for agricul- 
ture or industry. One cannot “introduce” its results or 
apply it. It is basic science. This is important: either we 
want to find out about physics everything we can, or we 
will slide back into the 18th century. 
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Question: Why are the Americans with their supermodern 
technologies lagging behind in the development of these 
generators? 


Answer: Sometimes one comes across a felicitous engi- 
neering solution. The Americans were following their own 
ways and achieved whatever was possible along the line 
they took. Our physicists adopted a different model, which 
allowed them to advance farther. In addition, there are 
some very skilled Russian workmen who can do marvelous 
things with their hands, something which not always fits in 
with high technology. The Americans looked at our gener- 
ator (we hid nothing from them and deliberately tried to 
Organize an open cooperation that would be profitable for 
both sides) and said: “We can certainly replicate it and 
catch up with you, but that would be too expensive. It is 
better to spend money more rationally, i.e., to work 
together.” In fact, the first experiment conducted by us was 
done in the United States. This was a remarkable episode 
in and of itself. The representatives of a top-secret Russian 
center came to the top-secret nuclear center of the United 
States and began to do experiments. I would like to return 
to the price of such projects. When one speaks of basic 
research, one should not think in market terms and impose 
on scientists market requirements: each nation should 
simply do whatever it can, and research results should be 
made accessible to the world’s scientific community. This 
is the only way to move civilization forward. Certainly, 
economic considerations should take place, but it is not 
only meaningless, but in fact immoral to try to find profit 
in basic science. 


Question: Could this be a mentality of deficiency, i.e., that 
the absence of funds in Russia pushes you to find partners 
overseas? 


Answer: No, the matter is much simpler. We have unique 
generators, and the Americans have unique diagnostic 
equipment. For instance, in December of 1993, we spent a 
month in the United States and staged seven experiments 
there. Two with U.S. generators and five with ours. We 
worked with a superconductor developed at Los Alamos. 
As a result, extremely interesting data were obtained, 
which are now being analyzed both here and over there. 
Was there any loser in this project? Research papers will be 
published both in Russian and American journals. This is 
an example how two teams from two nuclear centers can 
work together and achieve success, which is better and 
more effective than their competition when they are sep- 
arated by an “iron curtain.” 


Question: How long are these experiments? 
Answer: Twenty microseconds. 
Question: Can you help us visualize this? 


Answer: It’s hardly possible to visualize. In fact, the actual 
pressure rise takes just a nanosecond. 


Question: This obviously defies human imagination. 


Answer: Well, from my standpoint, these are relatively 
long periods of time! I used to work on linear accelerators, 
where time is 20 nanoseconds, or by an order of magnitude 
less than the processes observed in generator explosions. 
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Question: Do you use the same kind of explosives as in a 
nuclear charge? 


Answer: In principle, different explosives could also be 
used, but both we and the Los Alamos group are more 
familiar with nuclear explosives and so use them. Specifi- 
cally, we utilize explosives released in the development of 
nuclear weapons. 


Question: So here we have a special kind of military- 
to-civilian conversion? 

Answer: One can say so, especially since work on magnetic 
generators will continue in the future, because these are 
relatively expensive research tools. In fact, originally, 
Academician Sakharov invented this device as a machine 
for producing a thermonuclear explosion. However, it 
soon became clear that this idea does not directly lead to 
success, and so magnetic generators in Russia were “‘for- 
gotten.” The interest in them subsided. In the meantime, 
at Los Alamos, Max Fowler worked on similar ideas. 
However, from the weapons development point of view, 
magnetic generators turned to be useless, and only enthu- 
siastic scientists retain their interest. In Russia, they were 
Vladimir Chernyshev and Alexander Pavioskiy. In Europe 
generators have been forgotten completely. Now it turns 
out that they can be used to solve quite a few problems of 
physics. Fortunately, we have moved far ahead and are 
leaders in this area. The French and the Germans, I 
believe, are now thinking of cooperating with us, especially 
since they see how well our cooperation with the Ameri- 
cans is proceeding. 


Steven Younger (Los Alamos): In our two countries we are 
looking for better ways of utilizing the scientific research 


potential. 


Question: You belong to a group developing nuclear 
weapons in the United States. What is your position on 
this issue? 


Answer: I respect nuclear weapons. Development of these 
weapons is a necessity in today’s world. Tomorrow it may 
be different, but for now, nuclear weapons are indispens- 
able. 


Question: Defense spending in the United States is now 
being reduced. Do you find that this has made your work 
more difficult? 


Answer: I have a two-fold answer to this question. I am not 
wistful that the weapons program has been sharply reduced 
in the United States and our financing has been cut by half 
compared with 1988. It is a simple fact that our nation 
does not need more. We are now working on a nuclear 
weapons program that is necessary for the security of the 
United States, and we have all we need for implementing 
it. On the other had, this reduction was initiated by 
politicians, while the objective of the scientists working on 
this program is to ensure security. These two positions do 
not always coincide, and so we are trying to prove that our 
view is correct. Naturally, the U.S. Government is lis- 
tening. 


Question: What are your interests in science? 
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Answer: Density and high energy physics. We, too, refer to 
this program as “science conversion.” We are talking 
about the utilization of a potential which was originally 
used to build weapons and now is applied for basic 
research. Similar processes are taking place in the United 
States and Russia. This refers, in particular, to applied 
sciences: astrophysics, studies of materials in strong mag- 
netic fields, etc. In brief, both countries are looking for 
ways to utilize research potential that was created by the 
nuclear race. It is difficult to foresee the future, but we 
should bear in mind that there is a lot of talent at nuclear 
centers, and it should be used to the fullest extent possible. 


Question: Sometimes in Russia one can hear people talk of 
our scientists being bought “on the cheap.” Are you aware 
of it? 


Answer: The Russian scientists have a right to feel 
offended when they are paid less than their colleagues from 
other nations. Your scientists deserve to hold any position 
in the best laboratories of the world. However, this accu- 
sation cannot be applied to our cooperation with Arzamas- 
16. We want to work on equitable conditions and are not 
interested in buying something on the cheap, because this 
is a trick you could only do once, and we want our 
cooperation to continue for a long time. 


Question: How do you estimate your current experiment? 


Answer: First of all, I would like to say that the preparation 
of this experiment and the development of the installation 
was the fruit of labors of many talented Russian scientists 
and engineers. I would like to mention, in particular, the 
late eminent scientist Academician Alexander Pavloskiy, 
who began this program. I worked on theoretical calcula- 
tions at Los Alamos for all of my life. Years ago, at an 
international seminar, I heard a paper presented by Pav- 
loskiy, and thought that it would be interesting to combine 
theory and experimentation. Now all our calculations have 
been tested experimentally. The theory was confirmed. A 
first joint publication by specialists from two federal 
nuclear centers—Russian and U.S.—has been printed. 


Question: What was your previous view of the Russian 
scientists? 


Answer: We were not enemies, but we were rivals. Now we 
are colleagues. This is a new and exciting phenomenon of 
the modern world and, of course, people in our country are 
happy about it. When I worked on the design of weapons, 
Russia was far away. I had to work out a “product” that 
would be able to reach Russia. I didn’t think badly of 
Russians, I simply worked on a mission for my country. 


In Russia I met patriots of their country, which are no less 
patriotic than we are back home. That conflict is now 
history, and we have common interests and should work 
together. 


In the past we created weapons of a uniquely destructive 
power and are not free of the responsibility for the nuclear 
arsenals that our two countries still hold. I am quite happy 
that Los Alamos and Arzamas-16 are working on joint 
programs for nuclear weapons control. 
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Any problem can be discussed, and one can make a lot of 
“noise” as they say, but it is much more difficult to solve 
problems and do important and necessary things. | am 
happy that we are taking real steps forward with our 
Russian colleagues and are moving ahead without halts or 
retreats. 


Question: What is your opinion of the story with pluto- 
nium that was discovered in Germany? 

Answer: The rumor of plutonium in Germany is dispro- 
portionate to the amount of plutonium that was found 
there. I know how well security services work at Arzamas- 
16 and how difficult it is to take out of here the amount of 
plutonium needed to build a bomb. So, let us not sensa- 
tionalize this episode, but simply create a necessary secu- 
rity and control system. 


Question: Are you optimistic about the future? 
Answer: You bet. Otherwise, why would I be here? 


Work of Russian Nuclear Weapons Builders 
Outlined 


957F0057A Moscow KRASNAYA ZVEZDA in Russian 
17 Dec 94 p 5 


[Article by Mikhail Rebrov: “20th Century Myths: 
Kuzma’s Mother and Others”) 


[FBIS Translated Text] 


In the West, our 100-megaton thermonuclear bomb was 
nicknamed after Khrushchev “the Khrushchev bomb.” I 
don’t know where this name came from, but if the name of 
Nikita Sergeyevich had any relationship to the superbomb, 
it was only because he never missed a chance to “wave his 
fist in the air,” or simply to fantasize. 


Back in August of 1961, at a reception in the Kremlin in 
honor of the Vostok-2 flight and its pilot Gherman Titov, 
Khrushchev said: “We don’t have 50- or 100-megaton 
bombs, but we have bombs with power exceeding 100 
megatons...” This was followed by a hint that these bombs 
could be “thrown down” from space and that we would 
“show them” (no explanation was needed as to “they” 
were) “Kuzma’s mother” [Russian proverb meaning a 
threat]. This is how it happened that the most powerful 
experimental bomb was dubbed “Kuzma’s mother.” The 
boast, in fact, was not unfounded: the bomb’s design power 
exceeded 400 megatons of TNT. A reminder: by that time 
(“Kuzma’s mother” was tested in 1962), the nuclear war- 
head for a ballistic rocket was already created. Its power 
was estimated at three megatons (“‘mega” means million). 
To imagine the destructive power of this warhead, a 
comparison could be helpful: all the hand grenades, mines, 
shells, torpedoes and bombs exploded during World War 
II had the combined power of three megatons. And here we 
were talking about 400. 


But let us go back to 1962, the Novaya Zemlya testing 
ground (which was then called “Object-700”), and the 
explosion at an altitude of 4500 meters. 


I have seen that huge thing: it was about 12 large steps long 
with a diameter over two meters. The main parachute’s 
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surface was a time and a half as large as that of the Soyuz 
spacecraft, 1,600 square meters. This was necessary to 
enable the carrier aircraft to escape far enough away from 
the explosion site. 

I also had a chance to meet those who “put together” and 
tested the bomb. The current director of the Russian 
Nuclear Center (Arzamas-16), Viadimir Belugin, and the 
chief designer, Stanislav Voronin, told me that they could 
walk inside that bomb without lowering their heads (at that 
time both were novice engineers) and described how they 
were signaling to each other by knocking on the bomb’s 
walls while helping the assembly workers. 


A special Tu-95 aircraft, painted white, was prepared for 
the test. The bomb was too large to load into the hatch, and 
so the hatch flaps remained opened. The test of the “item” 
was directed by Lt Gen E. A. Negin and Yu. A. Trutnev, 
both now members of the Academy of Sciences. They 
stood next to the airstrip when the Tu-95 began move. 
Then, they got into a jeep, accompanied the aircraft to the 
final takeoff and, when it disappeared behind the horizon, 
returned to the control station. 


Commands to the crew were sent from the control station 
by a four-digit numeric code. The nerves were tense, the air 
was filled with apprehension. Finally, the flight parameters 
were reported from onboard the aircraft. Everything was 
going according to the program. Gen N. I. Pavlov (the 
official representative of the Council of Ministers) 
ordered, bombs away. Again, there was a tense and worried 


expectation. 


Communications with the plane broke off and would not 
be restored before another 40 minutes. In the meantime, 
the fireball in the sky was brighter than the sun. Later, 
when they traveled to the area beneath the explosion site, 
they saw “swollen” ground. 


If the first atomic bomb, nicknamed “Tatiana,” belonged 
to the first generation of nuclear weapons, subsequent 
“items,” according to Academician Trutnev, can be 
described as “a second technological breakthrough.” The 
second event dates back to 1955, when the thermonuclear 
charge of a new design was first tested. The next generation 
of bombs required new theoretical analysis, new design 
concepts, and new levels of precision. All this was done by 
the Russian scientists without any borrowing, and so 
people should not let their imaginations run wild in this 
area. In fact, this issue deserves a separate discussion. 


Who Were the Godfathers? 


One event that happened on 29 Aug 49 brought to Stalin a 
sigh relief: on that day he got an atomic bomb, which was 
more powerful than the American one. President Truman, 
on the contrary, was concerned: after the bombings of 
Hiroshima and Nagasaki, the managers of the Manhattan 
Project had assured him that, for at least another 10-15 
years, the United States would retain its monopoly on 
nuclear weapons. Furthermore, many of the prominent 
physicists had already left the Los Alamos Laboratory and 
returned to their previous pursuits, when suddenly there 
came the report about the test near Semipaltinsk. On 21 
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Jan 50, Harry Truman signed a secret directive on 
deploying a program of work on the “superbomb.” The 
project was treated as an emergency. It was headed by a 
42-year-old professor, Edward Teller, PhD, a Hungarian 
who had emigrated to the United States in 1935. 


The Livermore Laboratory, created in July of 1952 close to 
San Francisco, received all it needed for the fastest pos- 
sible accomplishment of the mission described by Presi- 
dent Truman as a top priority. Work advanced rapidly and 
as early as in the fall of 1952 (on November 1), the first test 
of a thermonuclear device, code-named Mike, was staged 
on the Eniwetok Atoll. However, it was not yet a bomb. 
The Americans blew up something which can be described 
as a whole experimental lab: a 50-ton cubic structure that 
was larger than two-story house. The comparison with a 
house is a fitting one, because nuclear fuel in this experi- 
ment was liquid hydrogen, which was maintained in this 
condition by a powerful refrigerator. An atomic charge was 
the detonator. A 15-megaton explosion destroyed the 
Elugelab Island and formed a huge depression in its place. 
Teller was triumphant, but the Americans had an even 
greater surprise coming their way. On 12 Aug 53 the USSR 
tested successfully a transportable “thermonuclear device” 
that could be fitted within a standard aircraft bomb and 
ready for use. This produced a shock in U.S. Government 
circles. The physicist Hans Boethe, a Novel Prize winner 
and a participant in the U.S. nuclear project, later 
acknowledged: “It is remarkable that they (the Russians— 
M.R.) were able to do it. At that time, we were incapable of 
this achievement.” 


Facts and Myths 


Various versions now in circulation claim that the tests in 
August of 1949 and 1953 were preceded by theft of US 
nuclear secrets by Soviet intelligence, as well as voluntary 
transfer of extremely important supersecret data by the 
physicist Klaus Fuchs (who emigrated from Germany to 
England and began to work at Los Alamos in 1944). These 
theories sometimes go so far as to claim, as do some 
amateurs in malicious but unsupported debates, that 
“some of those awarded as many as three medals of the 
Hero of Socialist Labor should put at least one of their 
medals on the graves of the Rosenbergs and Fuchs.” 


The confidential aspects of nuclear and thermonuclear 
weapons, as well as the history of their development, are 
still kept under a pall of secrecy and understatement. 
However, time has the power to bring certain facts to light. 


V. A. Turbiner (who in August of 1946 was appointed the 
head of scientific/design department at the KB-11 Design 
Bureau) says: “Recently I became familiar with copies of 
the Fuchs’s materials that were previously never spoken 
about even in the narrowest circles of weapons developers. 
It is possible that Khariton was afraid of something... He 
certainly ran a huge risk by not showing me these docu- 
ments... But, in the end, we in fact produced better results 
then did the Americans.” 


Furthermore, it is also well known that a highly talented 
physicist, P. L. Kapitsa, for personal reasons refused to 
take an active part in our nuclear and hydrogen weapons 
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project. He never earned any medals or prizes for these 
projects, and so can be considered a neutral and impartial 
judge of all the interpretations. Yci, back on 22 Nov 1945, 
he told Stalin: “The information received so far (this refers 
to the top secret information mentioned earlier—M.R.) is 
insufficient to build an atomic bomb. Often these data are, 
in fact, channeled to us for the precise purpose of mis- 
leading us... It would be easier if we knew what path to 
take, but nobody knows that path...” 


Before or After? 


The question as to whether the work on thermonuclear 
weapons began before or after the test of the atomic bomb 
is also meaningful. Whatever the new versions in circula- 
tion, it remains that the basic idea of a hydrogen bomb as 
a weapon was advanced by A. D. Sakharov as early as in 
September of 1948. In his dissertation for the degree of a 
candidate of science, he presented a range of cutting-edge 
problems of the physics of atomic nucleus. The work of 
this 27-year old scientist appeared interesting to 
Kurchatov not only for the depth of his research, but also 
because the approach suggested by Andrey Dmitriyevich 
Sakharov was drastically different from the original idea of 
Teller transferred by Klaus Fuchs through intelligence and 
in fact later found to be erroneous. 


Many interesting things can be said about this aspect as 
well. While working vigorously on his idea of a “super- 
weapon,” Teller proved in 1946 that it would be possible 
to build the hydrogen bomb and believed that his “stellar 
hour” has arrived. This was in fact the information trans- 
mitted by Fuchs. However, subsequent events evolved as 
follows. While the debates on the desirability of building a 
nuclear bomb were going on, the mathematicians Ulam 
and Everett carefully checked Teller’s calculations and 
discovered that his concept was wrong and that his model 
would not work. Thus, Teller came to a dead end and was 
in despair. Only later, working together with Ulam, he 
found a correct solution. 
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Chain Reaction of the Search 


The development of the nuclear bomb was conducted at 
KB-11 (Arzamas-16). Several important experiments and 
investigations necessary for building the “item” were 
conducted at the Kurchatov Laboratory (LIPAN) and its 
subsidiary (at Dubna). In particular, studies on neutron 
kinetics in a “layered cake”—the bomb concept proposed 
by Sakharov—were conducted. 


The first thermonuclear weapon devised by Andrey 
Sakharov realize the idea of V. L. Ginsburg, proposed back 
in 1947. I should add that Sakharov is the unquestionable 
author of the charge and he was the one to propose an 
effective thermonuclear fuel, which the Americans did not 
use before 1954. 


Thus, while Sakharov, Zeldovich, and Trutnev, who 
worked in the group of Yu. B. Khariton, worked on the 
design of a thermonuclear bomb, Kurchatov charged P. M. 
Morozov with developing a lithium process at the electro- 
magnetic plant. Worried by the explosion on Marshall 
Islands, Stalin was rushing Kurchatov, who in turn “put 
pressure” on others. After three months, Morozov suc- 
ceeded in producing enough lithium-6 to define the bomb 
explosive equivalent of 500 kilotons. And the bomb was 
tested in August of 1953. 


Recently, I had a chance to meet with Igor Nikolayevich 
Golovin, Kurchatov’s aide. He said: “Research informa- 
tion provided by Fuchs was certainly useful. However, our 
industrial development followed an entirely different path, 
because neither Fuchs nor other sources provided any data 
applicable to actual industrial production.” That could be 
the end of the story, but I will finish with another little 
detail. Few people know that, after the test in New Mexico, 
Beriya ordered to form a second backup team of physicists, 
who, should Kurchatov’s group fail, would be able to 
embark on the bomb’s development. 
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Russian Ministry Fosters Use of Biological Plant 
Protection 


957CO0009A Moscow ZASHCHITA RASTENIY 
in Russian No 9, Sep 94 pp 3-5 


{Unattributed article: “Priority Must Be Given to the 
Biological Method: So Decided the Board of the Russian 
Ministry of Agriculture and Food”] 


{[FBIS Translated Text] The board of the Russian Min- 
selkhozprod [Ministry of Agriculture and Food] met on 28 
June of this year to discuss the issue “On Measures to 
Expand Production and Use of Biological Plant Pro- 
tectants.” A report was given by main administration chief 
V. G. Mironov. Participants of the debates included K. V. 
Novozhilov (director of the All-Russian Plant Protection 
Institute), Ye. P. Borovaya (director of the Biota Scientific- 
Production Association, Krasnodar Kray), Ye. A. 
Polikarpov (director of the Kazan Biological Factory), G. A. 
Romanenko (president of the Russian Academy of Agricul- 
tural Sciences), V. A. Starodubtsev (chairman of the Russian 
Agrarian Union) and others. Mironov and the debate par- 
ticipants emphasized that the biological method must take a 
prominent place in integrated plant protection, and reduce 
the pesticide pressure, which will make it possible to 
improve the ecological situation in many regions. Attitudes 
toward the biological method as something secondary must 
be changed, and an extensive program of its development 
must be implemented, reinforcing it with material and 
technical resources. A special decree was adopted. The 
issues discussed and the paths proposed for solving the 
problem are examined in somewhat greater detail below. 


Annual losses of agricultural products due to pests, dis- 
eases and weeds are known to reach 40 percent of the 
harvest, and 90 percent in years of massive development of 
pests and diseases. Integrated systems based on the use of 
organizational, agrotechnical, chemical, genetic, biological 
and other methods of plant protection have been devel- 
oped to control harmful objects. 


And although the chemical method still occupies the lead 
in many situations, experience and the work of scientists 
show that chemical resources used against a number of 
on objects could quite suitably be replaced by biolog- 
ical ones. 


The advantages of the biological method over the chemical 
method include the absence of a negative influence on the 
environment and acquisition of products not containing 
pesticides residues. Resistance in pests and appearance of 
pathogens resistant to biological preparations are 
excluded. Useful insects and microorganisms occurring 
naturally in the environment and keeping development of 
harmful species in check are spared. Biological resources 
can be used practically against many plant pests and 
diseases because they are potentially present in nature. The 
biological method has acquired special significance in 
relation to vegetable crops on protected ground. Its poten- 
tial is also great in relation to fruits and berries, cultivation 
of which often requires numerous chemical treatments. 


Many examples of the economic effectiveness of the bio- 
logical method on protected ground in comparison with 
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the chemical method may be cited. Experience shows that 
integrated biological plant protection makes it possible to 
lengthen the vegetative period by 2 weeks, raise the yield of 
cucumbers and tomatoes by 5 or more kilograms per 
square meter, improve the healthfulness of working con- 
ditions of greenhouse gardeners and service personnel, 

obtain a nutritious product, and reduce outlays on special 
measures by 35 percent in comparison to pesticides. 


In Canada, where biological plant protectants are used on 
80 percent of cucumbers in greenhouses and on 70 percent 
of the area devoted to tomatoes, the outlays on their use 
are 20-25 percent less than those on chemicals. 


The experience of the Biota Scientific-Production Associ- 
ation, which was established in 1990 through the resources 
of farms of Leningradskiy Rayon, Krasnodar Kray, is 
interesting. In 1993 it produced 10,500 tonnes. Biological 
resources are used on 26,700 hectares in the rayon (almost 
half of the planting area). For example Baktofit reduced 
development of root rot in winter wheat by four times, and 
infestation by powdery mildew by 10 times. The yield 
increment was 4 centners per hectare. Use of biological 
resources in the rayon made it possible to decrease pesti- 
cide consumption by 68 million rubles. And there are 
many examples of this kind. 


As far as the Russian Federation is concerned, on the 
general backdrop of a decline in volume of special measures, 
last year biological resources were used on 3.8 million 
ha—20.5 percent of the total effort to control plant pests 
and diseases in the field. The share of the biological method 
on protected ground is increasing each year, and at present 
it is 60 percent of the entire complex of special measures. 


In the future, use of biological resources on protected 
ground may grow to 90 percent by 1996, while on open 
ground (on vegetables, potatoes, industrial crops and in 
orchards) and in seed treatment it may grow to 40-50 
percent. 


Biological preparations and biological agents are produced 
today in Russia by enterprises of microbiological industry 
(six species), and by agricultural organizations and enter- 
prises (16 bacterial and fungal preparations and 17 species 
of useful insects). There are 74 biological laboratories, 10 
biological factories and 4 shops operating in the plant 
protection service. There are 173 interfarm and farm labo- 
ratories, 9 scientific-production associations and joint-stock 
companies, and 9 shops. Biological resources are produced 
in microbiological industry at 14 plants and factories. 


Further expansion of the use of biological plant protectants 
is being held back by a large number of causes. First, 
Russian microbiological resources cannot compete with 
pesticides, especially ones purchased abroad, which enjoy a 
budget subsidy. The currently established practice of com- 
pensating 30 percent of the outlays on use of domestic and 
imported pesticides out of the federal budget does not 
extend to biological resources. This is why users show 
preference for chemical resources. Furthermore, biological 
resources are produced in the agricultural system mainly in 
small laboratories with considerable outlays of manual labor 
and in small volumes, which raises the cost of the products. 
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Elimination of the system for upgrading the qualifications of 
plant protection specialists, together with its specialized 
fields of instruction (the biological method, forecasting, 
toxicology), created an acute situation in the training of 
personnel, and especially of microbiologists—the main link 
in low-volume production of biological preparations. Russia 
still lacks a unified center maintaining and coatrolling pro- 
ducer strains of useful microorganisms and insect species. As 
a result users are often offered products of low quality, of the 
wrong form, and of low biological effectiveness. Scientific 
developments are redundant in a number of cases. 


Limited financing of scientific institutions makes it impos- 
sible to search for biological resources by which to control 
dangerous objects such as locusts, chinch bugs, leaf beetles, 
wireworms, phytophthorosis, powdery mildew, fusariosis, 
ragweed, sowthistle and wheat-grass. Development of the 
material and technical base and reequipment of operations 
producing biological resources were practically stopped in 


recent years (only 42 biological laboratories were built and . 


equipped between 1971 and 1988). 


The deteriorating ecological situation both in Russia and 
in other countries of the former Union, the stiffer require- 
ments on use of pesticides and restriction of their assort- 
ment, and the need for keeping people healthy are raising 
insistent demands for the use of less-dangerous means of 
plant protection. According to predictions of scientists, by 
the year 2000 over half of all plant protectants produced 
should be microbiological preparations. 


The USA, for example, has developed and implemented a 
unified national program for using biological resources, in 
which 73 research centers and laboratories are partici- 
pating. Each year $20 million are allocated to the program, 
and $100 million in subsidies are granted to farmers for 
use of biological resources. 


The scientific potential that has been created, the experi- 
ence that has been accumulated, and the existing base for 
production and use of biological resources permit the 
conclusion that agriculture in the Russian Federation 
could not only preserve the attained level of use of biolog- 
ical plant protectants, but also significantly increase it. 


This would require the following: supporting development 
of low-volume production of microbiological resources by 
fermentation within the state plant protection service; 
resolving the issue of granting subsidies out of the state 
budget to producers of biological resources; hastening 
development of industrial conditions of producing new 
forms of microbiological resources; establishing a unified 
center to maintain and control producer strains of useful 
microorganisms and insects; restoring the system for 
upgrading the qualifications of specialists in plant protec- 
tion, with regard for its specializations; widening the 
search for biological preparations by which to control the 
most dangerous harmful objects; allocating resources spe- 
cifically to the development of the rnaterial and technical 
base and its reequipment in support of production of 
biological resources. 


Here is one other important issue. We need to carry out 
systematic explanatory work among specialists, farmers 
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and the public regarding the advantages of the biological 
method, using seminars, field days, radio, the local and 
central press, and television. 


Summarizing the results of the discussion on the issue, 
Minister V. N. Khlystun noted that the future belongs to 
the biological method, and that preference must be given 
to it when selecting particular methods of protecting the 
harvest. The problems of developing the biological method 
must be dealt with at the state level. As far as ecology is 
concerned, everything is clear, but as far as economics are 
concerned, the debate goes on, and a psychological barrier 
still turns agricultural producers away from the biological 
method. This is why this method must be extensively 
publicized and advertised, and why qualified personnel 
and demonstration farms are needed. Such farms should 
be used to perfect the procedures, conduct seminars, and 
organize training and retraining of personnel of the corre- 
sponding profile. The biological method needs economic 
support. Someone needs to calculate where it would be 
more advantageous to produce biological resources—at 
large enterprises or at ones with a low output. 


The resolution of the board of the Russian Minselkhoz- 
prod notes that the productive capacities that have been 
created, the scientific developments, and the experience 
accumulated in producing and using biological prepara- 
tions, when combined with the resources produced by 
2nterprises of microbiological industry, permit significant 
expansi #n of the use of the biological method in agricul- 
ture. Biological plant protection must become 2 priority 
direction in the integrated system for controlling pests, 
diseases and weeds. 


The plan of action of structural subdivisions of the Rus- 
sian Minselkhozprod in regard to expanding production 
and use of biological plant protectants in 1994-1996 was 
approved. In particular, this plan foresees organizing low- 
volume operations producing microbiological resources in 
22 ecologically unfavorable regions of Russia; supporting 
development of industrial regulations; establishing a uni- 
fied center to maintain and control producer strains of 
useful microorganisms and insects; implementing a pro- 
gram to find and develop biological preparations to control 
especially dangerous plant pests and diseases, and harmful 
weeds; restoring the system for upgrading the qualifica- 
tions of plant protection specialists; allocating funds cen- 
trally specifically for expansion of the material and tech- 
nical base and reequipment of operations producing 
biological resources; supporting publicity on and mar- 
keting of biological plant protectants. 


A decision was made to submit a proposal to the government 
on subsidizing production of biological resources in the way 
that imported pesticides are subsidized. Establishing experi- 
mental producing farms to perfect the procedures and regu- 
lations of using the biological method was planned. 

The board adopted a very important decision! This is the 
first time in recent years that so much emphasis was laid on 
the issue of making plant protection ecologically safe, and 
that the priority directions in the activity of the plant 
protection service and scientific institutions were singled 
out. 
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Biological Substitutes for Pesticides Hartel Object Siehelond wr 
957C0009B Moscow ZASHCHITA RASTENIY (( omttnaed) Preparation 
in Russian No 9, Sep 94 p 5 Bikol® Carbofos 
[Unattributed table: “Principal Types of Biological Prepara- Bitoksibatsillin® 
tions and the Possibility for Replacing Pesticides by Them”) Lepidotsid® 
[FBIS Translated Text] Gomelin® 
ye bacterial | Pentafag* Not available 
H o 1 Object Bieleaical ; trunk cancer 
Preparation INDUSTRIAL CROPS 
CEREAL CROPS Beet web worm, leaf-mining | Baksin® Ambush 
Root rot Agat-25° TMTD and gnawing cutworms 
Rizoplan® Vitavax Bitoksibatsillin® | Detsis* 
Fitolavin- 100° Baytan Universal Bikol? Vofatoks® 
Vitatiuram® Lenidotsid® Volaton 
Fundazol* Dendrobatsillin® Arrivo 
POTATOES, TOMATOES Bitoksibatsillin® Diazinon 
Late blight Rizoplan® Ridomil Trikhogramma*® Phosphamide 
Agat-25° Polikarbatsin® PROTECTED GROUND 
Daconil Root rot Baktofit® Dazomet 
Brestanid® Trichodermin 
Colorado beetle Bitoksibatsillin® Bancol Agat-25° 
Bikol® Detsis* Rizoplan 
Detsimid® Karate Powdery mildew Baktofit® Bayleton 
Kolorado* Volaton Karatan® 
Turingin-2* Carbofos Benlate 
Sumi-Alpha Angular leaf spot Pentafag® Not available 
VEGETABLE CROPS Bacterioses Fitolavin* Not available 
Mucosal and vascular Rizoplan® Not available Whitefly Verticillin Applaud 
Boverin*® Ambush 
Fitolabin- 100* Enkarziya® 
Trichodermin Spider mite Fitoseyudyus* Actellic 
Leaf-mining pests Lepidotsid® Arrivo Bikol® Omite 
Dendrobatsillin® | Detsis? Bitoksibatsillin® | Carbofos 
Sonit-K° Carbofos Tobacco thrips Amblyseius Rovikurt® 
Trikhogramma® Volaton Severta® Ambush 
Bitoksibatsillin® nate 
nell Carbofos 
Gomelin*® Ripcord 
Wire stem Trichodermin Daconil Tsimbush® 
- Sherpa 
Powdery mildew, scab Bektofit® Bayleton Aphids Aphis lion Actellic 
Benlete Predatory gall Carbofos 
Saprol midge 
Sera* Tsikloneda* Arrivo 
Leaf-mining pests Astur* Ambush Aphidius Tsimbush 
Lepidotsid® Detsis* Zilifleus*® Sherpa 
Baksin® Karate *Transliteration 
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Biodron Science Center to Produce 
Microbiological Plant Protectants 


957C0009C Moscow ZASHCHITA RASTENIY 
in Russian No 9, Sep 94 pp 6-7 


[Interview with Anatoliy Petrovich Tretyakov, director, 
Scientific Introduction Center, Biodron TOO, by T. N. 
Fomenko; place and date of interview not given: “Possi- 
bility for Setting Up Production of Microbiological Prep- 
arations’’] 


{[FBIS Translated Text} 


Fomenko: Anatoliy Petrovich! Institutions providing sci- 
entific and production support to the microbiological 
method of plant protection are currently not working. 
Even so, the new enterprise you established with your 
colleagues is gathering momentum. Please tell us about it 
in greater detail. 


Tretyakov: Some time ago, we formed the Biodron Scien- 
tific Introduction Center TOO [not further identified] in 
pursuit of the goal of supporting and, perhaps, developing 
the important “fungal” direction in the fight against 
harmful organisms. We attracted private capital for this 
purpose. We feel that we will be able to be of considerable 
benefit to plant protectors. 


In particular, biological preparations need to be produced 
in a sufficient quantity, and with not too high a price. We 
need to form biological laboratories using procedures 
within their means to produce biological resources, while 
concurrently putting a halt to development of non- 
standard, low quality products. 


In a little over 2 years we developed the procedures for 
obtaining three liquid fungal preparations—Verticillin, 
Boverin and Trichodermin—using standard and non- 
standard fermentation equipment, we created fungal pro- 
ducer strains, we developed and coordinated on the exper- 
imental industrial conditions and specifications, we 
carried out the necessary toxicological, hygienic and regis- 
tration tests on the preparations, and we obtained registra- 
tion certificates. We have filled out seven invention appli- 
cations, and everything has been patented. 


The low-volume production system we offer, which will 
work in close communication with the user, comes in a 
number of versions accounting for the location, the inter- 
ests, and the possibilities of the client. 


We also have a substantial head-start in creating granu- 
lated and encapsulated biological preparations, which are 
more promising than powdered ones. Provided that 
financing will continue, the developments we have started 
could be completed in a year and a half, and the spectrum 
of action of the new preparations could be widened to 
permit their use on other than protected ground. 


We are already making money by manufacturing the 
principal equipment, and we are acquiring the raw mate- 
rials. Production is proceeding by the subsurface method 
which, as we know, had always been a stumbling block, one 
to be avoided. 


Fomenko: How are you able to surmount this obstacle? 
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Tretyakov: The subsurface method wouldn’t work chiefly 
because a number of technological problems had not been 
solved, and the relevant permits were absent. Moreover use 
of subsurface procedures was intended to support high- 
volume operations producing dry preparations. On the 
other hand production of the preparations by the surface 
method in biological laboratories and biological factories 
suited everyone due to its accessibility and simplicity. 
Subsurface cultivation of fungi is more complex, and it 
requires a major amount of equipment, conditions permit- 
ting continuous production, and qualified specialists. These 
are not cottage-industry conditions—they are plant condi- 
tions, together with all of the ensuing requirements. 


But at the same time we know that subsurface cultivation 
is several times more productive, and it permits acquisi- 
tion of more-active preparations with the use of readily 
available media. 


We created and are now offering new procedures, prepa- 
rations, equipment, and a workable system accessible to 
many. Also important is the fact that closer proximity to 
the user alleviates the main, general shortcomings of our 
preparations—their relatively short shelf life (2 months at 
4-10°C) and the need for using refrigerators or other 
refrigeration equipment for their storage. 


Our developments were patented in Russia, and are cur- 
rently being patented abroad. 


Fomenko: Usually subsurface cultivation of microorgan- 
isms is done under plant conditions, in stationary fer- 
menters or reactors. What kind of equipment are you 
offering? 


Tretyakov: In the initial stage of formation of low-volume 
production operations, we suggest the use of stainless steel 
fermenters up to 50 liters in volume. They are easy to 
operate, they can be sterilized in chamber-type autoclaves, 
they are not vessels that work under pressure, and conse- 
quently they do not need to be registered or monitored by 
the Goskotlonadzor [not further identified]. They have a 
long life, they operate dependably, and they are advanta- 
geous from an energy standpoint. Because they are jack- 
eted, control and maintenance of a prescribed temperature 
with a water ultrathermostat are guaranteed. The fer- 
menters ensure optimum parameters for growing various 
microorganisms, and a high yield in sterile processes, 
owing to sterilization of nutrient media in specially 
equipped containers. The shortcoming of the fermenters is 
that they must be loaded and unloaded manually. 


But this does not mean that we don’t need high-volume 
production. There can be no doubt that this idea will be 
realized in Russia some day. But for now, I believe that we 
need to proceed along the lines of forming regional pro- 
duction operations. This point of view is supported in the 
Russian Ministry of Agriculture and Food. We demon- 
strated such a facility in Krasnodar. It completely satisfies 
the requirements on subsurface production, including of 
liquid fungal preparations. 


We believe that organizations subordinated to the ministry 
will be the main ones to inherit the procedures we devel- 
oped. We also feel it suitable to attract the capital of 
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commercial and other organizations and departments 
interested in forming their own production operations and 
greenhouse complexes, and obtaining nutritious agricul- 
tural products, and finally, persons interested in the 
rebirth of Russian agricultural production. 


Fomenko: Is there any place where one could see your 
model or a similar one in action? 


Tretyakov: Not today. We wanted to set up production in 
one of the buildings of the GosNIIPM [not further identi- 
fied], which is where we had started production of the 
preparations. Unfortunately we were denied the opportu- 
nity to lease space and equipment. This building, which 
was rebuilt and certified for development of fungal proce- 
dures for producing plant protections, was the sole exper- 
imental scientific technological base in the country. I’m 
using the past tense because the production equipment in 
the building is to be dismantled by a decision of the 
leadership of the institute and the plant protectants divi- 
sion. I think that by the time this interview is published, 
this “state-level” task will already have been completed. 
But we will find a base! Proposals have already been made 
to organize biological production for greenhouse combines 
at the client’s location, in biological laboratories. We also 
hope that your journal will help us. In any case our article 
in the journal’s first issue evoked interest, and we have 
received responses and proposals. A debate on this topic 
was also initiated at a conference in Krasnodar convened 
this year on the initiative of the Russian Ministry of 
Agriculture and Food. 


Fomenko: What do you intend to do next? 


Tretyakov: We propose paths that are civilized and mutu- 
ally advantageous in all respects: that of licensing proce- 
dures, or transferring to others the experimental industrial 
conditions and specifications, the right to use the producer 
strains, and the design documents, or the path of forming 
joint ventures at greenhouse combines consisting of Rus- 
sian and foreign firms. We are prepared to make what 
clients pay us dependent on the yield they obtain. 


In general, organizing biological production is an expen- 
sive undertaking, especially by today’s yardsticks. Auto- 
claves, fermenters, concentrating equipment, air compres- 
sors, laboratory equipment, instruments, and various raw 
materials and supplies have to be acquired, considerable 
amounts must be paid out for the wages of skilled per- 
sonnel, and to cover the expenses of maintaining personnel 
during initial start-up of production. Moreover, all of these 
outlays are not recouped right away. 


As the developers, we are interested more than anyone else 
in introducing our procedures, and taking part in orga- 
nizing the production operations and duplicating them, 
and therefore we are prepared to offer the client advanta- 
geous terms. 


Let me give the address of Biodron for those who wish to 
work with us: 


142289, Obolensk, Moscow Oblast, a/ya 17. 
The telephone number in Moscow is 318-10-01. 
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Biodron Develops New Fungicides 


957C0009D Moscow ZASHCHITA RASTENIY 
in Russian No 9 Sep 94 pp 7-8 


[Article by N. I. Stirmanova, deputy director, Biodron 
Scientific Introduction Center TOO: “New Commercial 
Fungal Preparations”) 


(FBIS Translated Text] The fungal preparations Boverin, 
Verticillin and Trichodermin have long been used on 
protected ground. Our eriterprise created new forms of 
these resources that differ significantly from the old ones 
both in expenditure norms and in production procedure 
(subsurface). Culturing occurs in fermenters in a liquid 
nutrient medium at a certain temperature, with contin- 
uous mixing and aeration using new strains adapted to 
subsurface growing conditions. 


The preparations contain blastospores (Boverin, Verticil- 
lin) or chlamydospores (Trichodermin), a viable 
mycelium, and metabolic products. The biomass obtained 
in the fermenter is concentrated, and the preparations are 
prepared from the concentrated suspension. 


Because the fungal pesticide begins to act upon its target 
when germination of spores begins in the presence of high 
moisture, zeolites with a high absorption capacity were 
added to the preparation recipe; long-chain polymers and 
glycerin also had a positive effect. They made it possible to 
solve the problems of maintaining relative humidity 
locally and enhancing retention of preparation droplets on 
leaves (Verticillin, Boverin). 


It was shown on the whole that making a preparation 
containing glycerin, long-chain polymers and zeolites 
ensured maintenance of the physical, rheological and bio- 
logical properties of the preparations during storage, trans- 
portation and use. 


The new commercial forms of Boverin, Verticillin and 
Trichodermin underwent a complete toxicological and 
hygienic assessment on warm-blooded animals, and stan- 
dards for the maximum permissible concentration of the 
preparations in the air of the work area were developed. 


Using various methods, including electronic morphometry 
of spores and mycelia, it was shown that the recommended 
maximum permissible concentration of Verticillin and 
Boverin in the air of a work area is 5x10? CFU/m’, and that 
the tentatively safe level of Trichodermin in the air of a 
work area is 5x10* CFU/m’, which is less than an order of 
magnitude below the maximum permissible concentrations 
for surface preparations, expressed in traditional units (0.3 
mg/m? for Boverin and 0.1 mg/m? for Trichodermin). 


Field tests on the preparations, conducted over the course 
of a number of years by specialists of the All-Russian Plant 
Protection Institute, the Ukrainian Plant Protection Insti- 
tute, and the Biometod Association in different regions on 
a wide range of pests, demonstrated the high effectiveness 
of Boverin and Verticillin obtained from subsurface cul- 
ture against tobacco thrips, aphids, the greenhouse 
whitefly and the Colorado beetle (larvae of the younger age 
classes). Satisfactory effectiveness of Boverin against 12 
types of pests, and of Trichodermin against a complex of 
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root rots and fusarial wilts of a number of crops was 
revealed earlier. The list is steadily growing. 


The success of subsurface Trichodermin is explained by 
the fact that the chlamydospores within its composition 
create a long-term effect due to delayed emergence from 
anabiosis on the backdrop of the fast influence of metab- 
olites and the mycelium. Acceleration of the lethal effect 
on target pests in response to Verticillin and Boverin is 
explained somewhat differently. The high level of initia- 
tion of germination, the significant elasticity and dimen- 
sions of the blastospores, and the aggregate influence of the 
viable mycelium and the metabolites present (for example, 
chitinase), which open the door for the microbe, promote 
its adaptation, which explains the high biological activity 
of the preparations. 


Registration tests on the liquid preparations were finished 
last season, as a result of which they were included on the 
“List of Preparations Permitted for Use” by a plenum of 
the State Chemical Commission. 


Liquid Boverin is recommended against tobacco thrips and 
the greenhouse whitefly existing as a concurrent pest on 
cucumbers and tomatoes on protected ground at a working 
concentration of | percent (the expenditure norm is 10-39 
liters/ha). Two treatments 7-10 days apart are recom- 
mended. The first reduces the number of larvae by more than 
50 percent and the number of adult tobacco thrips specimens 
by almost 30 percent, while the second ensures 75-85 percent 
effectiveness against larvae and imagoes for 20 days. 


Liquid Verticillin is recommended against the greenhouse 
whitefly on cucumbers and tomatoes on protected ground 
(at a working concentration of 0.1 percent, an expenditure 
norm of 1-1.5 liters/ha, two applications 7-10 days apart). 
Inferior to Boverin in its rate of action, Verticillin is 
superior to it in duration of the effect: On the Sth day after 
the second treatment and for 20 days thereafter, Verticillin 
controls the pest almost completely (the biological effec- 
tiveness is 95 percent). The protective effect of liquid 
preparations manifests itself on the 4th day (preparations 
made by the surface method do not produce an impact 
until the 7th-8th day). 


Observations also reveal high effectiveness of a 1:1 mix- 
ture of Boverin and Verticillin against a complex of 
sucking pests on protected ground (aphids, tobacco thrips, 
greenhouse whiteflies). 


Liquid Trichodermin is recommended against a complex 
of root rots of cucumbers and tomatoes on protected 
ground (irrigation with a 0.5 percent suspension of the 
preparation at a rate of 100-200 ml per plant depending on 
the plant’s age) and against fusarial wilt of cloves (two 
treatments of the ground using a 0.4 percent suspension of 
the preparation at an expenditure rate of the working 
liquid of 1,500-2,000 liters/ha), with the treatments | 
month apart. The biological effectiveness of Trichodermin 
in different experiments was a minimum of 60 percent, 
approaching 100 percent in most cases. 


All specialists working with the liquid preparations noted 
their good capacity for resuspension, and convenience of 


use. 
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Seminar Discusses Russian Agricultural 
Biotechnological Potential 


957COO09E Moscow ZASHCHITA RASTENIY 
in Russian No 9 Sep 94 pp 42-44 


[Article by V. E. Savzdarg: “Problems of Entrepreneurship 
in High Technology”} 


[FBIS Translated Text] A technical seminar on science- 
intensive technologies organized by the Fund for Develop- 
ment of Russian Entrepreneurship and held in late April in 
Moscow was opened by the fund’s vice president V. G. 
Sheremetev and the executive director B. M. Kornilov. The 
fund is a public organization with members from Russian 
and foreign companies (Siba, Du Pont etc.). The goal of the 
seminar was to demonstrate the scientific and production 
potential of collectives embarking upon the road of entre- 
preneurial activity, and the ways to solve certain technical 
problems, to find partners with whom to solve them, and to 
develop requirements on information materials. 


The project directors of 15 companies and associations 
spoke at the seminar. A large part of the reports concerned 
solving a number of problems of plant protection. They are 
described below in greater detail. 


V. V. Shevtsov’s report (Biotekh Computer Center) per- 
tained to development of the procedures for producing the 
spore-free biological insecticide Astur (an oil emulsion) 
and creation of new ecologically safe biological prepara- 
tions to control insect pests and diseases. The speaker 
emphasized that use of biological insecticides containing 
viable spores can disturb the ecological balance. This is 
why it is important to create spore-free ecologically safe 
insecticides in a new commercial form that would preclude 
generation of dust from the preparation. The project 
authors developed a method of obtaining the biological 
insecticide Astur devoid of spores to control lepidopterans 
in agriculture and forestry. 


In connection with the decrease in purchases of plant 
protectants abroad and the abrupt increase in prices of 
microbiological agents, there is an urgent need for pro- 
ducing biological preparations in low-volume regional 
production operations. The head executor of the project, 
the Biotechnological Introduction Center, possesses the 
scientific and technological foundation for developing 
new, economically and ecologically promising microbio- 
logical agents and biological preparations for veterinary 
medicine, ones with no analogues. Introduction of low- 
volume production procedures is planned at biological 
factories of the RF Ministry of Agriculture and Food. 


The Agros TOO [not further identified] presented two 
reports: “Comprehensive Study of the Biological Immu- 
nostimulator Simbiont-1 for Wide Introduction of the 
Preparation in Agriculture” (M. A. Shiltsova) and “Cre- 
ation of an Industrial Operation Producing Agricultural 
Equipment for Plant Protection” (Yu. M. Veretennikov). 


Simbiont-1 is a domestic hormonal preparation of symbi- 
otic action promoting the joint existence of different 
organisms in a single biological system. The preparation is 
an alcohol extract of the metabolic products of endophytic 
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fungi isolated from ginseng roots (enzymes, hormones, 
amino acids and vitamins). It stimulates formation of a 
thick root system, raises disease resistance, improves 
product quality and increases yields. It is harmless to 
warm-blooded animals and the environment. 


Extensive production tests of the preparation on cereal 
crops and potatoes revealed a stable yield increment of 20 
percent and more. There were fewer nitrates, nitrites and 
radionuclides in products. This year its testing in anticipa- 
tion of its inclusion on the “List” for many other other 
crops, including in conjunction with wetting the cuttings of 
fruit plants, cucumbers, tomatoes, etc., is coming to an end. 


Simbiont-! underwent lengthy and extensive testing in 
different soil and climatic zones, where it demonstrated 
positive results. The yield increments were from 10 to 30 
percent in farms of Rostov Oblast, Tatarstan, Udmurtia, 
Ukraine, Moldova and other regions. Infestation of cereal 
crops by root rot in the Pravda Sovkhoz, Makushinskiy 
Rayon, Kurgan Oblast was reduced by a factor of two in 
comparison with a control using Simbiont-!, while wheat 
grown on treated fields was characterized as strong. In this 
case the yield increment was 28.1 percent, while in the 
neighboring Sadovod Sovkhoz it was 31.2 percent. 


The spheres of use of Simbiont-! in agriculture are very 
large, and this is the direction in which work is going on, 
which will make it possible to lengthen the list of crops for 
which the preparation can be registered, to patent the 
species composition of endophytic microflora, and to 
obtain a patent this year on the method of producing the 
preparation. It will be possible to carry out joint activity to 
develop a market for this product, and continue improving 
the procedure of its acquisition. A number of medical 
institutions have shown an interest in the preparation. 


The Agros firm initiated development and introduction of 
new machinery and intensive procedures for using plant 
protectants into agricultural production. The firm’s inno- 
vative activity is based on the results of fundamental 
scientific research, experimental design work, and indus- 
trial field tests on the principal agricultural crops, carried 
out by the All-Union Plant Protection Institute (St. Peters- 
burg) from 1975 to 1991. The working implements and 
mock-ups of experimental models of spraying equipment 
of a new generation and of different modifications and 
purposes were created during this period. Low and ultra- 
low volume procedures for treating plantations with an 
expenditure rate of working liquid of 2-50 liters/ha 
(instead of 300-600), and 50-500 liters/ha (instead of 
800-3,000) on perennial plantations were perfected on 
productive and experimental plots (with a total area of 
around 15 million ha). In this case the expenditure norms 
of the active chemical ingredients themselves were reduced 
by 1.5-3 times. 


Because economic ties were broken between the republics of 
the former Union, in recent years an entire subsector 
supplying equipment, machinery, and mechanisms to agri- 
culture for application of both chemical and biological plant 
protectants has fallen completely out of Russia’s machine 
building complex, and for practical purposes the available 
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fleet of equipment is totally worn out. Consequently orga- 
nizing large-series production of the latest models of equip- 
ment and introducing progressive procedures employing 
pesticide expenditure norms that are 1 .5-3 times lower with 
the help of this equipment are vitally important to Russia. 
The Agrozashchita national industrial company is being 
established on the basis of an agricultural scientific research 
institute studying plant protection (the All-Russian Plant 
Protection Institute), converted high-precision enterprises 
of defense industry, and intermediary firms (dealerships) 
specializing in practical introduction of scientific and tech- 
nical accomplishments (the Agros TOO). 


Considering the great demand for this equipment and the 
enormous scale of the work (over 70 million ha annually), 
as well as the need for large amounts of money, both 
foreign potential investors (firms) and private individuals 
are being invited to participate in implementation of this 
unique project as co-founders of the Agrozashchita com- 
pany with the purpose of engaging in joint production, 
developing markets for the finished products (taking the 
form of equipment and intensive procedures), and sharing 
in authors’ rights. 


A report by A. I. Gordeychuk (the firm EKBI [not further 
identified]) was devoted to development of procedures and 
equipment for plant protection helping to decrease contam- 
ination of the environment. A search for new, safe methods 
of protecting the harvest was initiated in recent years. 
Experts feel that by the year 2000, the share of the biological 
method in the system of integrated control measures will 
increase to 10 percent. EKBI specializes in developing 
procedures and equipment for biological plant protection. It 
is working in a large number of directions (research, manu- 
facture, training, start-up of equipment processing biolog- 
ical materials, planning of space for equipment needed by 
the client). The scientific products can take any acceptable 
form (ideas, procedures, models of equipment and instru- 
ments, technological and design documentation, patents). 
Developments can be financed under the terms of a con- 
tract. The following developments are offered: 


1) procedures and equipment for raising entomophages 
(predatory mites—Amblyseius, entomopathogenic 
nematodes—Steinernema, Heterorhabditis and others); 


2) devices and equipment for transportation, temporary 
storage and use of predatory Amblyseius mites; 


3) a device (instrument) used to determine pesticide tox- 
icity on live test objects and the resistance of insects; 


4) procedures and equipment for raising phytophages 
used for the following purposes: acquisition of live test 
objects for toxicological research, production of feed 
with which to raise entomophages, cultivation of live 
feed for fingerlings (trout, carp) and for various young 
poultry (chickens, quail) including for birds raised in 
zoological parks; 


5) devices (instruments) to determine the quality of bio- 
logical material (entomophages, microbiological prepa- 
rations), 

6) a device for biological control of orchard pests. The 
tentative completion time of one development is 1-2 
years. 
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A report by V. K. Promanenkov (Nauka-Tsentr TOO, Brik 
TOO, Tekhna TOO, Mikrodatchik TOO) discussed an 
integrated commercial program to create operations pro- 
ducing pharmaceuticals, resources to protect plants and 
preserve the harvest, veterinary preparations, and engi- 
neering resources. The accumulated but still unrealized 
potential of scientific and technical developments may be 
utilized by introducing the new procedures into the pro- 
ductive capacities of the defense complex. Named among 
the promising developments were effective preparations, 
pheromone traps, backpack sprayers etc. 


Others include the herbicide Kentavr [Centaur?] to control 
grass weeds in plantations of sugar beets, peas, and vege- 
table and medicinal crops; the herbicide Grant (an analog 
of Granstar)}—on cereal and industrial crops; the fungicide 
Treys [Trace?] (based on Tekto)}—smoke bombs used in 
sugar beet storage pits. Instruments based on microsensors 
have been designed: flowmeters (for liquids, gas, electric 
power), scales (household, analytical, industrial, medical), 
a highly effective grain dryer, and others. 


“The Dielectric Type SD-3-2 Separator for Sorting Cereal 
Crop Seeds” was the topic of V. I. Tartushin’s report (the 
Erset firm). Today up to 50 percent of seeds of a harvest are 
ill-suited for planting (not all seeds mature simultaneously, 
and their quality varies). The value of seeds is assessed on 
the basis of an aggregate of characteristics including absence 
of impurities (weeds). The SD-3-2 separator may be used for 
these purposes. It makes it possible to sort seeds on the basis 
of many characteristics by utilizing their electrical proper- 
ties, to reduce the planting norm, and to raise the yield by 
3-7 c/ha. Its productivity is 4-5 tonnes/hr. As an example it 
can be used to select clover seeds resistant to a number of 
diseases and various preparations. 


Other reports given at the seminar discussed medicinal 
and veterinary preparations, medical equipment, water 
purification units, waste treatment units, dosimetric appa- 
ratus and so on. 


Representatives of Du Pont and Siba noted that many of 
the proposed developments were of considerable interest. 
There is a need for carrying out detailed expert examina- 
tion, finding partners, and financing the projects, but it 
should not be forgotten in this case that other firms 
producing various preparations and equipment are com- 
petitors. He who invests capital must know whether a 
project will yield a profit. Partners who are willing to share 
their risk with the developers are needed. 


What did the symposium demonstrate? A truly large 
number of interesting developments at the level of world 
standards were presented, but few know about them, 
because the necessary information is unavailable. Might it 
be unnecessary to seek partners in the far abroad if inter- 
ested Russian organizations, firms, and associations were 
better informed about the prospects of the projects, and if 
they had experimental models that had passed the tests? 


If Russian state bodies, companies, and commercial banks 
have a firm idea about the kind of profit they could obtain 
from introducing a particular project, they would hardly 
reject such proposals. 
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Pressing Ecological Problems of Tatarstan 


957C0070A Kazan KAZANSKIY MEDITSINSKIY 
ZHURNAL in Russian Vol 75 No 1, Jan-Feb 94 (signed 
to press 11 Feb 94) pp 1-2 


[Article by R. A. Shagimardanov, Institute of Environ- 
mental Ecology (director: R. A. Shagimardanov, candidate 
of engineering sciences), Tatarstan Academy of Sciences] 


[FBIS Translated Text] The creation of special state envi- 
ronmental protection entities (State Committee for the 
Environment, Ministry of Ecology), activation of social 
movement in environmental protection, and formation of 
a number of scientific programs dealing with ecology on 
the federal, academic and industrial levels—all this is 
indicative of increasing concern of the community for the 
fate of future generations. 


With respect to strategy, the ecological problem should be 
resolved in four main directions. 


1. Constant expansion of our knowledge about the condi- 
tion of naturally occurring systems (which form the 
planet’s biosphere and effect the circulation of matter 
and energy in it) as the source of resources to assure 
viability of society, as man’s habitat and in order to 
regulate relations between society and the environment. 


2. Orientation of all forms of industry toward resource- 
conserving and ecologically safe technologies. 


3. Protection of society and, first of all, mothers and 
children against negative factors of the technogenic 
environment. Ecological education and upbringing. 


4. Improvement of legal and economic mechanisms of 
relations between society and the environment. 


The fact that all these directions and their harmonious 
combination should constitute the basis of a state ecolog- 
ical program for the Republic of Tatarstan, which would 
be the mechanism for environmental protection for repub- 
lic-level agencies of power is also quite important. 


Two interacting elements are clearly discerned in the eco- 
logical problem: the environment on the one hand, and 
society, on the other. And technically well-equipped but 
unwisely educated society emerges as a powerful perturbing 
factor in relation to the environment. No doubt, the fate of 
the environment and the fate of the community of people as 
a derivative of the biosphere that cannot thrive outside the 
biosphere depends on how these relations will develop in the 
future. For this reason, it is very important for the relations 
between society and the environment to be formed on a 
judicious basis. Ecological professionals who validate scien- 
tifically the regulations for such relations should emerge as 
the intermediaries between them. Only a creative, unified 
team consisting of specialists in many fields of natural 
science, aimed at learning the nature and extent of anthro- 
pogenic transformation of ecological systems, the structural 
entities of the biosphere, can realistically resolve this com- 
plex and difficult problem. 


In 1993, the Institute of Ecology of Naturally Occurring 
Systems was founded within the structure of the Tatarstan 
Academy of Sciences, at the Upper Volga Affiliate of the 
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Russian Research Institute for Comprehensive Utilization 
and Protection of Water and Ecology Department of the 
Biology Institute of KNTs of the Russian Academy of 
Sciences. 


The following may be considered the main directions of 
work of this newly formed institution in the next decade. 


Comprehensive investigation of patterns of formation of 
run-off, condition and use of regional water resources 
(extent of anthropogenic iinpact on ecosystems of basins of 
small rivers and reservoirs). As a result of this research, 
methods will be developed to estimate and forecast local 
run-off, a series of estimating and forecasting ecological- 
hydrological and socioeconomic maps which will permit 
determination of the strategy for hydrological, economic 
and ecological analysis of basin systems and validate 
requirements of hydrological and water utility information 
in order to solve problems of controlling water resources 
and optimizing water-protection measures. 


Comprehensive investigation of the nature and extent of 
anthropogenic transformation of mentioned and water eco- 
logical systems of basins of small rivers and reservoirs in the 
Republic of Tatarstan as the only accumulators and collec- 
tors of industrial and agricultural waste that are anthropo- 
genically the most vulnerable landform elements. Deter- 
mination will be made of evolutionary trends of ecological 
systems of regional intrazonal landforms; a network of 
monitoring stations will be established, a strategy for 
optimizing the ecological situation in basins of small rivers 
and reservoirs will be formed on the basis of inventory 
documentation, and scientific bases for expert ecological 
evaluation of plans for industrial utilization of intrazonal 
landforms will be elaborated. 


Comprehensive listing of systems of Tatarstan territories 
subject to particular protection, which would permit confir- 
mation of the status of existing particularly protected terri- 
tories and establishment of new ones, so that their overall 
size will constitute at least three percent of the area of 
Tatarstan, and this would help preserve the species diversity 
of vegetation and the animal kingdom of the region as an 
attribute of stability of its natural ecological systems. 


Creation of an ecological data bank pertaining to basins of 
small rivers, reservoirs and Tatarstan territories subject to 
particular protection. The automated data bank will be 
used for ongoing and future solution of ecological prob- 
lems on the local and regional levels. 


Investigation of deleterious effect of anthropogenic factors on 
land and water ecological systems on different levels of 
organization (from the subcellular to biocenotic levels). The 
ultimate purpose of this research is to elaborate scientific 
and practical bases for ecological standard setting, which 
permits objective (on an economic basis) assessment of the 
detriment to biological systems caused by toxic agents, 
imposing more rigorous economic sanctions on polluting 
enterprises which causes their work to be unprofitable with 
use of ecologically detrimental technologies, as well as to 
orient the scientific-technological potential of the republic 
toward development of measuring equipment and technol- 
Ogies with qualitatively new features. 


LIFE SCIENCES 57 


These main directions are priorities for the region and 
consistent with the state “Russian Ecology NTP [scientific 
and technical associations] and Ecological Safety of Russia 
NTP”, as well as the Russian Water NPT of the Russian 
Research Institute of Water Management. 


The institute’s activities are based on close collaboration 
with research and industrial institutions concerned with 
ecology in the republic and, first of all, the Ministry of 
Protection of the Environment and Natural Resources of 
Tatarstan. 


Regional Aspects of Environmental Pollution by 
Heavy Metals and Public Health 
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[Article by B. R. Grigoryan, S. N. Kalimullina, and A. M. 
Khakimova, Department of Biogeochemistry (head: 
Docent B. R. Grigoryan),of Institute of Ecology of Natural 
Systems, Tatar Academy of Sciences, Department of Child 
and Adolescent Hygiene (head: Professor A. Kh. Yarullin) 
of Kazan Order of Red Banner of Labor Medical Institute 
imeni S. V. Kurashov; UDC 577.4] 


[FBIS Translated Text] In the 20th century, protection of 
the biosphere is a problem of vital importance. Compre- 
hensive bio-geochemical testing for levels of heavy metals 
(HM) in components of the biosphere and a medical 
investigation, based on health status of children and ado- 
lescents, have been carried out in several administrative 
rayons of the East Cis-Kama Region (Yelabuzhskiy, Men- 
deleyevskiy) and East Trans-Kama Region (Nizhnekam- 
skiy, Tukayevskiy, Aktanyshskiy), which differ in environ- 
mental conditions and are in a zone of intensive industrial 
and agricultural development and use. 


The purpose of these studies were as follows: 


e to determine the concentration and principal patterns 
of distribution of trace elements (Cu, Zn, Mn, Pb, Ni, 
Cd) in the geochemical chain: soil-producing rocks— 
naturally occurring waters—soil—vegetation; 

e to determine the quantitative relationship of agro- 
chemical soil properties to levels of total and soluble 
forms of HM in soil; 

e to investigate the actual diet of the public in order to 
determine the effect of the alimentary factor on the 
nature of endemic processes and to elaborate a diet 
with optimum levels of trace elements (TE). 

¢ to investigate the health status of the child population 
and determine biological reactions to naturally occurring 
and technogenic environmental biochemical factors; 

* to compare geochemical-soil data to data on health 
status of the child population. 


With respect to geography, the territory surveyed is 
divided by the valleys of Kama, Vyatka and Sheshma 
rivers in the East Cis- and East Trans-Kama regions. The 
East Cis-Kama region east of Vytka extends in a relatively 
narrow band along the Kama River, and is territorially 
included in the southern subzone of the northern tayga: the 
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surface consists mainly of soddy podzolic and forest- 
steppe soil. East Trans-Kama is a forest steppe with 
relatively dry climate and predominantly chernozem soil. 


Since the migratory flow of elements begins in the oil, 
attention was focused mainly on examination of the soil 
cover. Trace elements are inherited by soils from rock. HM 
content varies in soil-forming rocksand is related to their 
genesis, petrographic and chemical composition. Parent 
rocks have mainly a heavy metal composition. Permian rock 
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eluvium is richer in lead and nickel, as com- 
pared to loess-like clayey soil and clay, but the latter contain 
more copper and zinc. All heavy rock is almost the same in 
nickel content. The eluvium of compact rock (chalky clay, 
limestone, sandstone) differs from eluvial and loess-like clay 
and clayey soil in that it contains considerably smaller 
concentrations of copper and zinc. We have ranked compact 
rock from Permian deposits as an independent entity due to 
either prevailing or minimal concentrations of different 
elements—manganese, lead, and cadmium (Table 1). 





Table 1. Mean Heavy Metal Levels in Soil-Forming Rock of East Cis-Kama and East Trans-Kama Regions 









































Seli-forming reck Elements, mg/kg 

Ce Za Ma Pb Ni Cd 
Permian rock eluvium 35.1 66.7 801.4 20.9 74.2 1.29 
Permian deposit compact rock 29.3 $3.2 738.1 21.1 73.0 1.35 
Loess-like eluvial carbonate clayey-soil and clay 37.9 73.2 674.6 17.1 71.9 1.30 
Alluvial clayey soil and clay 31.7 59.4 645.0 14.0 67.1 0.90 
Lithospheric abundance (ratio) [3] 47.0 83.0 1000.0 16.0 $8.0 0.13 





In order to demonstrate the effects of spatial and sectional distribution of HM in zonal-genetic class soil we selected the 
most typical and most studied profiles for which a full description has been obtained of chemical and granulometric 
composition. The effects of accumulation and migration of trace element in soil profiles are described in a table of types 
of their distribution which reflects the genetic features of soil (Table 2). 





Table 2. Types of Trace Element Distribution in Soil (n20) 
































sedt Ce Za Ma Pb Ni Ca 
Soddy carbonates | cluvial-illuviai eluvial biogenic- eluvial-illuvial eluvial-alluvial eluvial-illuvial 
accumulative 
Gray forest eluvial-alluvial not differentiated | biogenic- not differentiated | biogenic- not differentiated 
accumulative accumulative 
Chernozem biogenic-accumu- | not differentiated | biogenic- not differentiated | biogenic- not differentiated 
lative accumulative accumulative 





Generalized data are furnished on HM levels in different types of soil, the aggregate of soils in the European part of the 
Union, West Siberia and different regions; abundance and MPC [maximum permissible concentrations} of elements in 


soil are provided (Table 3). 





Table 3. Summary Table of Mean Levels of Heavy Metals in Soil 



































Seti Elements, ng/kg 

Ce Za Ma Pb Ni Ca 
European USSR [18] 20.0 50.0 850.0 _ = _ 
West Siberia [7] 33.8 85.5 = 16.4 25.9 0.13 
Russian plains (6) 17.9 52.5 810.0 aa = aa 
Moscow Obiast [15] 15.0 64.0 16.0 21.0 1.90 
Tatarstan (4) 30.0 $5.2 1080.0 a _ — 
USSR (2) 20.0 50.0 850.0 20.0 40.0 0.50 
Abundance according to Vinogradov 20.0 50.0 800.0 10.0 40.0 0.50 
Baseline concentrations 20.0 150.0 1500.0 20.0 45.0 _ 
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Table 3. Summary Table of Mean Levels of Heavy Metals in Soil (Continued) 





























Soil Elements, mg/kg 

Cs Ge ee Ge Go 
Data of expert committee of Federal Health Service (14] 
—normal soil 2-100 10-300 _ 0.1-10 0.01-1 0.01-1 
—MPC 100.0 300.0 _ 100.0 100.0 5.00 
MPC [14] 40.0 _ 1500.0 30.0 — — 
MPC [19) 100.0 300.0 - 100.0 $0.0 3.00 
Regional abundance according to authors’ data 40.0 61.0 910.0 22.9 75.0 1.67 




















Acid-soluble heavy metal compounds have been demon- 
strated in IN HNO, extracts. In addition to ion-exchange 
forms and soluble salts of HM (sulfates, nitrites, chlorides), 
carbonates and part of non-exchange metal compounds 
(complexes with fulvic acids), and oxides of these elements 
pass into such extracts. As a result, the quantity of copper, 
manganese, nickel and cadmium exceeds the concentra- 
tions obtained by other researchers and baseline concen- 
trations. 


On the basis of the results of surveying the soil cover of 
rayons in East Cis-Kama and East Trans-Kama, we 


divided soil into groups according to total and acid-soluble 
HM forms using the gradation scale developed at the Soil 
Institute imeni V. V. Dokuchayev and All-Union Academy 
of Agriculture (Tables 4 and 5) [1]. Total amounts and 
amounts of acid-soluble forms of copper, zinc, manganese, 
lead, nickel and cadmium were charted to a scale of 
1:200,000 for tillable soil of East Cis-Kama and East 
Trans-Kama over an area of 2.5 million ha, which consti- 
tutes more than one-third of all tillable land in Tatarstan. 
With use of pantography, these charts were integrated on 
maps to a scale of 1:400,000. 





Table 4. Total Trace Elements in Soil (mg/kg) and Soil Groups According to Extent of Pollution 





























Elements Soil of Russian plains and world Vinogradov's Soil of East Cis- and Trans-Kama | Regional abun- | Number of soil 
[2] abundance [2] dance groups 
spread spread mean 
Mn 100-1400 800.0 800.0 $00.5-1325.2 910.00 910.0 1 
Zn 25-120 50.0 50.0 27.8-130.0 61.00 60.0 2 
Ni 10-77 34.0 40.0 21.0-137.5 75.40 75.0 3 
Cu 4-200 20.0 20.0 20.0-100.0 39.95 40.0 a 
Pb 3-37 10.0 10.0 6.5-55.1 22.90 23.0 . 
Cd tr.-3.0 0.1 0.5 0.2-3.8 1.67 1.7 5 





























Table 5. Acid-Soluble Forms of Heavy Metals (mg/kg) in Plowed Soil Layer and Soil Groups According to Extent of 


























Pollution 
Elements Background Tatarstan soil [5] (in 1 and HC! Soil of East Cis-Kama and East Regional abun- | Number of soil 
extract) Trans-Kamea (1 and HNO3 dance groups 
extract) 
spread mean spread mean 
Mn 100-150 20.0-130.0 55.10 188.7-283.6 252.70 250.0 3 
Zn 5-10 1.2-8.9 0.13 1.1-12.7 6.87 7.0 2 
Ni 4-6 _ 4.20 4.1-44.7 20.60 20.0 5 
Cu - _ 1.7-12.8 6.88 7.0 2 
Pb 2-3 — ~ 0.07-10.2 4.00 4.0 3 
Cd <0.! tr.-0.8 - 0.01-1.9 0.29 0.3 5 


























The soil cover of the rayons of East Cis-Kama surveyed are 
minimally contaminated with copper, zinc, manganese, 
nickel and lead, and moderately so with cadmium. North 
of moa ene pe there is a profile with higher concentra- 
tions of | 


and cadmium, and north of Yelabuga there is 


one with higher concentration of lead. We discovered 
moderate nickel pollution and average lead pollution of 
soil in the river valleys of East Cis-Kama. There are mild 
concentrations of manganese and zinc in the soil of tested 
rayons of East Trans-Kama as a whole, and a similar level 
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of nickel in Tukayevskiy and Aktanyshskiy rayons. The 
soil in the northern part of Nizhnekamskiy Rayon, 
including the suburbs of Nizhnekamsk, are moderately 
polluted with these metals, and this also includes the soil 
profiles of river valleys of east Trans-Kama. A mild 
concentration of lead was observed only in soil of Aktany- 
shskiy Rayon and northwestern part of Tukayevskiy 
Rayon, whereas this element is moderately distributed in 
the rest of Tukayevskiy Rayon, and even strongly in the 
vicinity of Naberezhnyye Chelny. The entire soil cover of 
the rayons studied has moderate amounts of copper, 
moderate and average amounts of cadmium. The soil of 
East Cis-Kama rayons is classified in the first and second 
groups according to levels of acid-soluble forms of HM. 


Small and moderate amounts of copper, manganese, and 
lead were found in the soil of East Trans-Kama, and most 
of the soil cover of Aktanyshskiy Rayon falls into the first 
group for these elements (mild pollution), with the excep- 
tion of soil in low-lying parts of the land and plains, where 
there is a moderate concentration of copper and average 
concentration of manganese. Soil profiles with high levels 
of nickel were found in Tukayevskiy and Nizhnekamskiy 
rayons southwest of Naberezhnyye Chelny and with ele- 
vated levels in the vicinity of Nizhnekamsk. In the eastern 
part of Aktanyshskiy Rayon, thee are average levels of 
these elements and in the western part, moderate levels. All 
surveyed rayons of East Trans-Kama fall into the second 
and third groups according to cadmium levels. 


Metal content was also measured in grain, legume and 
vegetable crops, which are of chief importance to this 
republic’s agriculture. Most plants revealed lead, cadmium 
and nickel, but within normal levels [8, 9]. 


Cadmium migrates more than lead in the “soil-plant” 
system. If we consider the normal cadmium concentration 
in plants to be 0.05-0.2 mg/kg (MPC 3.0) [8, 11], according 
to our data the levels are excessive in buckwheat, particu- 
larly when it is grown on gray forest soil. The amount of this 
element is 2-3 times above normal in the green mass of 
alfalfa grown on chernozem. Nickel concentration in plants 
is 3-3.5 times above the normal level, which is consistent 
with its levels in soil. The rest of the elements are present in 
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plants in the normal range of levels. At the same time, 
persistence of zinc, copper and manganese deficiency is 
found in animals, for which the optimum dosage should be, 
according to most researchers (for cattle) 20-30, 8-10, 40-60 
mg/kg in feed, respectively [13]. According to A. G. Luginin 
[10], 48 mg/kg is the optimum dosage of zinc in dairy cattle 
feed. The crops tested (grain, row crops, perennials) cannot 
provide the normal level of these elements both in unmixed 
and mixed fodder. At the same time, there could be too 
much cadmium in fodder, since its MPC in feed should not 
exceed 0.5-1.0 mg/kg. The permissible lead content of feed 
is 10 mg/kg, but in actuality we found less than 5 mg/kg. The 
daily diet for humans contains trace elements at the fol- 
lowing average baseline levels: [in mg/kg] 3-7 manganese, 
16.7 zinc, 0.034 cadmium, 0.31 lead, 0.15 nickel, and 2-2.5 
copper [14, 17]. Low trace element content is observed in 
Cis-Kama rayons: the diet of the unorganized public con- 
tains the following average amounts thereof (in mg/kg): 
0.025 cobalt, 3.97 copper, 12.7 zinc, 6.2 manganese, and 
0.083 iodine; in Trans-Kama: 0.148 iodine, 4.9 copper, 
16.23 zinc, and 5.6 manganese. The diet of children in 
Cis-Kama is the most deficient in cobalt, copper, zinc and 
high in manganese. Iodine content is at the bottom of the 
normal range [18]. Most of these elements are contained in 
significant concentrations in fish and meat. Furthermore, 
there is a lot of copper and zinc in bakery goods, potatoes 
and vegetables. As a result, when the diet is unbalanced, a 
shortage of some and surplus of other elements may be 
present. 


It was established that there are endemics varying in 
severity in the examined rayons. The incidence of marked 
forms of goiter constitutes 8.20 and 7.04, respectively. per 
100 people (Table 6). In addition to endemic goiter, there is 
a high incidence of dental caries in this republic. Overall 
incidence of caries of deciduous and permanent teeth in 
children 8-11 years of age constitutes 82 percent in Yela- 
buga, 87 percent in Mendeleyevsk, 73 percent in Naberezh- 
nyye Chelny, and 47 percent in the village of Poysevo 
(Aktanyshskiy Rayon). We found a significant incidence of 
iron-deficiency anemia, an increase in number of children 
with impaired and poor physical development, impaired 
sexual maturation, processes of ossification of wrist bones, 
and diminished mental capacity. 





Table 6. Condition of Thyroid of Inhabitants of Main Agrosoil Zones of Tatarstan 























Zone . Degree and form of thyroid hypertrophy 
grade I-II grade III-V 
total diffuse nodular totai diffuse nodular 
and mixed and mixed 

Cis-Kama—absolute number 18678 11373.0 11053 320.0 1220.0 821.0 399.0 1540.0 
—per 100 examined 60.9 59.2 1.7 6.5 4.4 2.1 8.2 
Trans-Kama—absolute 11701 7669.0 7421.0 248.0 627.0 444.0 183.0 875.0 
number 

—per 100 examined 65.5 63.4 2.1 5.4 3.8 1.6 7.0 





























Analysis of health status revealed that among children with 
normal thyroid, the number of absolutely healthy children 
constitutes 38.7 percent (first health group), versus 12-16 
percent among those with enlarged thyroid. Caries, 


chronic tonsillitis, hypertrophy of the tonsils, cardiovas- 
cular dysfunction, and diseases of the gastrointestinal tract 
make up the largest share in the structure of overall 
morbidity. 
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In addition to delayed puberty, there is delayed develop- 
ment of the pelvis and impairment of hormonal process 
reflecting the extent of biological maturity of the ovaries. 
Subsequently, women with endemic hypertrophy of the 
thyroid have impaired child-bearing and lactation func- 
tions. Consequently, considerable adaptational strain on 
neurohumoral and endocrine mechanisms of regulation of 
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homeostasis occurs under the influence of the above- 
mentioned adverse biogeochemical environmental factors. 


As a result of the medical screening, children and adoles- 
cents were distributed into health groups. The results of 
in-depth physicals and assessment of physical develop- 
ment of children are listed in Tables 7 and 8. 





Table 7. Distribution of Schoolchildren (7-17 years old) in Medical Health Groups in Rayons of East Cis-Kama and East 




















Trans-Kama 
Rayoa 2 Health greup 
first second third fearth 
abeciste | percent | absolute | percent | absolute | percent | absolute | percent 
Mendeleyevskiy 665 261 39.2 258 38.8 139 20.9 7 1.0 
Nizhnekamskiy 679 262 38.6 260 38.3 161 22.2 6 0.9 
T ukayevskiy 1172 344 29.3 607 $1.8 210 17.9 T 0.9 



































Table 8. Physical Development of Schoolchildren in 

















Rayons of East Cis- and Trans-Kama 
Rayon Physical development (per 100 examined) 
normal | impaired poor tow 
height 
Mendeleyevskiy 85.2 9.8 2.7 4.3 
Nizhnekamskiy 73.0 16.5 48 5.7 
Tukayevskiy 73.5 19.0 1.7 5.8 

















Comparative analysis of the health of children in different 
rayons revealed that those in Mendeleyevskiy and Nizh- 
nekamskiy rayons are in poorer health due to prevalence of 
chronic diseases. 


In all age groups, the morbidity structure revealed preva- 
lence of respiratory diseases (bronchitis, pharyngitis, acute 
respiratory disease), whereas in the structure of chronic 
pathology there was prevalence of diseases of ENT organs, 
gastrointestinal tract, urinary tract, and musculoskeletal 
system. There is a significant incidence of endemic distur- 
bances in the form of dental caries and hypertrophy of the 
thyroid. The incidence of allergic disease is high. 


Comparative analysis of health status of urban and rural 
schoolchildren revealed a high morbidity rate among the 
latter, especially in villages located within the radius of 
exposure to industrial waste from the Nizhnekamskiy 
territorial industrial complex (r = 0.76-0.92). Not only a 
rise in morbidity and worsening of physical development, 
but also functional impairment of the principal systems 
(CNS, cardiovascular, respiratory and immune systems) 
were found [16]. 


Surface waters in the tested territory have low mineral 
content and can be classified as the hydrocarbonate type. 
As to dry residue level, mineralization varies from 0.4 to 
1.8 g/l. Subterranean waters (wells, shafts) have a qualita- 
tively diverse chemical composition, ranging from fresh 
waters with negligible amounts of minerals (0.1 g/l) to 
concentrated salts (boreholes). The medium reaction is 
essentially mildly alkaline. Trace element composition of 


water is quite variegated. The highest concentrations of 
copper were found in river water (12.3 g/l), lower in wells 
(8.2 yg/l) and lowest in springs and shafts. Zinc concentra- 
tions vary from 9 to 650 g/l. Its highest concentration was 
found in river water. Manganese content ranges from 22 to 
124 g/l (mean 0.60 pg/l), and is also higher in river water. 
Lead content in spring water is 2.46-17.48 pg/l, nickel— 
3.0-37.0, and cadmium—0.1-7.5 pg/1. 


River water showed higher concentrations of trace ele- 
ments than well and spring water; however, some sources 
revealed minimal amounts of copper, zinc, and manga- 
nese, which were considerably lower than the WHO rec- 
ommended level for drinking water and water given to 
animals [12]. The shortage of these elements in drinking 
water is aggravated by their unbalanced levels in the 
human diet and in the diet of livestock . Lead concentra- 
tion in water does not exceed normal. As for cadmium 
content of water, according to data in different publica- 
tions the levels differ by a factor of 10. If we consider the 
MPC according to the toxicological health indicator (0.001 
mg/l), the water in some sources is unfit even for animals, 
but according to the concentration recommended by WHO 
(0.01 mg/l) it is quite acceptable for drinking [12, 14]. It 
has been found that nickel concentration is somewhat 
higher in river water than the regulated indicator for this 
element in water [14]. 


Information has been obtained concerning pollution of ihe 
environment by means of a system of relative indicators: 
overall levels of HM pollutants and amount of their labile 
forms in soil, concentrations in agrocenotic vegetation, 
naturally occurring waters and children’s diet. The pat- 
terns of spatial distribution of elements in components of 
the biosphere have been elicited, that characterize their 
arbitrary baseline levels, and they are the standards when 


studying pollution of a region. 


Soil-geochemical subdivision of the territory investigated 
will be the basis for biogeochemical subdivision for the 
purpose of organizing a scientifically validated system for 
monitoring the environment with consideration of the 
specifics of impaired health of the public. 
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Licensing and Accreditation of Medical 
Institutions (Russian Ministry of Health Order 
No 148 Dated 28 June 93) 
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{Order Issued by E. Nechayev, Russian Health Minister] 


[FBIS Translated Text] The RSFSR law “On health insur- 
ance for citizens in RSFSR” provides for legal regulation 
of health care for the inhabitants of the Russian Federation 
under conditions of a market economy. The law, which 
preserves the positive aspects of the existing health care 
system (free health care within the limits of mandatory 
health insurance, available and accessible to all) increases 
the responsibility of the government, enterprises and indi- 
viduals for solving problems of safeguarding health, it 
protects the interests of consumers with respect to pro- 
viding for a guaranteed scope and quality of services. 


Licensing and accreditation of medical institutions, 
regardless of forms of ownership and legal-organizational 
status (government, unsubsidized, cooperative, individ- 
ual), is an element of state policy according to this Law. 


Licensing makes it possible to determine the capabilities of 
a medical institutions to render preventive and therapeutic 
care and services granting the right to engage in medical 
practice to the extent and for functions that are consistent 
with the training of medical personnel, status of the 
material and technical base of an institution and its 
equipment. 


In the course of accreditation, determination is made of 
conformity of performance of institutions and physicians 
to established standards of medical care and services. 


Licensing and accreditation are implemented by licensing 
and accreditation commissions that are formed at territo- 
rial governing agencies on the republic (part of the Russian 
Federation), kray, oblast, autonomous okrug levels, as well 
as for the cities of Moscow and St. Petersburg. 


The commission is a government organization and fulfills 
its duties in accordance with the approved statute on 
licensing and accreditation of medical institutions and 
enterprises, decrees and orders of territorial administra- 
tive agencies. 
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Agencies of the executive branch of government can dele- 
gate the right to form a licensing and accreditation com- 
mission to health care management agencies in an admin- 
istrative territory. 

The staff of a territorial licensing and accreditation com- 
mission is formed by the management agency and com- 
prises a finance-administrative group and experts 
employed on a contractual basis. 


Licensing and accreditation of hospital and polyclinics 
under republic subordination, clinics of medical and 
research institutes, including the Russian Academy of 
Medical Sciences, institutes for advanced training of phy- 
sicians, and institutions of forensic medical expertise are 
delegated to the Republic licensing and accreditation com- 
= which is organized under the Russian Ministry of 


ssseneeeenneoietestadiiaheestunaah 
provides general guidance, and settles 
debatable issues that arise between institutions and com- 
missions on all levels when carrying out licensing. 


Debatable accreditation issues are resolved by an arbitra- 
tion court on the territorial level. 


To execute Decree No 41 dated 23 January 92 issued ly 
the Government of the Russian Federation “On measures 
to implement the RSFSR Law ‘On health insurance for 
citizens in the RSFSR’,” to license and accredit preventive 
and medical care institutions of the Russian Federation 
the following is hereby approved: 


1. Composition of the Russian Ministry of Health Central 
Commission for licensing and accreditation of medical 
and preventive care institutions (Appendix 1). 


2. Composition of Russian Ministry of Health commis- 
sions for licensing and accreditation of hospitals and 
polyclinics under republic jurisdiction, clinics, medical 
and research institutes, institutions for forensic medical 
expertise (Appendix 2). 


3. Statute concerning Central Republic Commission for 
licensing and accreditation of medical institutions 
(Appendix 3). 

4 Statute on commissions for licensing and accreditation 
of institutions under republic jurisdiction (Appendix 4). 


It is hereby ordered: 
1. Health care management agency administrators must: 


1.1. Complete development of territorial systems of 
medical economic standards of health care and 
criteria for its quality, and start licensing medical 
institutions. 

1.2. Recommend that experts be enlisted from medical 
and research institutes, as well as from specialized 
republic-level medical associations, and members 
of republic-level commissions for licensing and 
accreditation, to participate in licensing and 
accreditation of interregional specialized centers, 
as well as institutions and departments. 
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1.3. Include representatives of the Ministry of Internal 
Affairs, Ministry of Safety and Ministry of Trans- 
portation in commissions for licensing and accred- 
itation of medical institutions of these agencies. 


2. The administration for organization of medical care, 
administration for mother and child care and the eco- 
nomic-planning administration must create a commis- 
sion for licensing and accreditation of institutions 
under republic jurisdiction and institutions of forensic 
medical expertise in accordance with the established 
schedule (Appendix 4) on the basis of the medical- 
diagnostic association of the Ministry of Health. 

3. The economic-planning administration must 
sample rates before | September 93 for work on 
licensing and accreditation. 

4. The commission for licensing and accreditation of 
medical institutions under republic jurisdiction must: 
4.1. Prepare payment and postal requirements. 


4.2. Develop and approve schedules for licensing and 
accreditation of medical institutions under agency 
jurisdiction. 

4.3. Form groups of experts in relevant fields, calling 
upon chief regular, part-time and other specialists 
of the Russian Ministry of Health on a contractual 
basis. 

4.4. Subsidize the commissions from funds accumu- 
lated in its current account from payments for 
work on licensing and accreditation. 


4.5. Organize operation of commissions in accordance 
with the approved statute. 


5. Chief physicians of subordinate medical institutions 
must provide the necessary conditions for licensing and 
accreditation, transfer funds to the current account of 
the relevant republic commission one month before this 
work is done to pay for the procedure in accordance 
with the payment scale and submit documents in accor- 
dance with the Appendix. 


6. Deputy Minister A. M. Moskvichev is designated to 
check implementation of this order. 


Appendix 3 to Order No 148 dated 28 June 1993 of the 
Russian Federation Ministry of Health 


Commission for 


Statute on Central R Licensing 
Preventive and Medical Care 
Institutions 


and Accreditation 


I. General Rules 


The central republic commission for licensing and accred- 
itation of preventive and medical care institutions is 
formed under the Ministry of Health of the Russian 
Federation. 


The composition of the commission is approved by the 
Russian Ministry of Health. 


The central republic commission operates according to an 
approved plan, and decisions are approved by a simple 
majority of votes. 
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The operation of the central republic commission is 
funded by budgetary funds, with the exception of instances 
when experts working with contracts are called upon to 
settle issues. Payments are made from funds transferred to 
the account of the Russian Ministry of Health from the 
medical institution that is the claimant in the conflict 
ceanee at rates approved by the Russian Ministry of 


Il. Functions 
The commission’s principal functions are: 


1. Methodological supervision, consultation, coordina- 
tion and analysis of performance of republic (including 
republics comprising the Russian Federation), kray, 
oblast and city (Moscow and St. Petersburg) commis- 
sions for licensing and accreditation of medical institu- 
tions. 

2. Arbitration, organization and implementation of expert 
evaluation of procedure and results of licensing medical 
institutions if there are disagreements with the decision 
of territorial commissions. 


Ill. Rights and Duties 
The central republic commission has the right to: 


1. Analyze performance of republic, kray, oblast and city 
commissions for licensing and accreditation of medical 
institutions. Offer them methodological and practical 
assistance on this matter. 


2. Develop methods and define the procedure for 
licensing and accreditation of medical institutions. 


3. Submit proposals to agencies of the state executive 
branch of the republic and administrative territories 
within the limits of its competence. 


4. Repeat licensing by experts of medical institutions and 
individuals in the event of disagreements. 


For this purpose, it must receive appropriate and full 
information, request additional data if necessary, call upon 
and designate experts for their evaluation in the field, and 
regulate their work. 


The central republic commission must: 


1. Develop information about change in procedure and 
statute on licensing and accreditation of medical insti- 
tutions and convey this information to health care 
management agencies and territorial commissions for 
licensing and accreditation of medical institutions, as 
well as information about approval and amendment of 
standards for quality of medical care and suggestions 
for improving organization of work. 


2. Define conditions and procedure for repeated licensing 
medical institutions. 

3. Repeat licensing procedure for medical institutions 
within a 3-month period, with issuance of license- 
certificate or validated denial within 10 days after a 
decision is reached. 
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IV. Rights and Duties of Medical Institutions 

Medical institutions have the right to: 

1. Complain to the Central Republic Commission about 
repeated licensing by experts. 

2. Receive all necessary information and documents 
about procedure for expert licensing, conditions and 
time of its execution. 

3. Alter licensing date by agreement with the commission. 
The medical institution must: 

1.) Remit payment in advance for the second expert 
licensing with transfer to the account of the com- 
mission of funds in accordance with the approved 
rates. 

2.) Bear responsibility for reliability of information in 
documents submitted for repeated licensing by 
experts. 

3.) Provide conditions for expert licensing. 


4.) Be represented at the commission meeting. 


V. Procedure for Settling Disputes and Responsibility of 

Invoived Parties 

1. in case of disagreement between the commission and 
institution about licensing, the dispute is settled by the 
Central Republic Commission. 


2. In case of disagreement between an institution and 
licensing-accr.ditation commission concerning accred- 
itation, the dispute is settled by an accreditation arbi- 
tration commission. 

3. Decisions of the Republic Commission on matters of 
licensing and of the arbitration commission on matters 
of accreditation are final and cannot be appealed. 


4. If the Republic and arbitration commissions decide in 
favor of the applicant (institution), the latter is entitled 
io sue for compensation of damages. 

5. In the process of licensing (accreditation), the parties 
involved bear responsibility in accordance with Rus- 
sian Federation law. 
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Statute on Commission for Licensing and Accreditation 
of Medical Institution Under Republic Jurisdiction 


I. General Rules 


The commission for licensing and accreditation of medical 
institutions under republic jurisdiction is formed within 
the system of the Russian Ministry of Health. The com- 
mission also comprises a subcommission for licensing and 
accreditation of forensic medical expertise institutions. 
The commission has the status of a legal entity. 

Funding of licensing and accreditation commissions is 
provided from the funds received in payment for licensing 
(accreditation). 
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The rates for licensing and accreditation are approved by 
the Russian Ministry of Health. Expenses related to 
acquiring a license (certificate) are included in the 
expenses of medical institutions (medical services) as part 
of cost. 

Supervision of performance of commissions is delegated to 
the Ministry of Health of the Russian Federation. 


Il. Functions of Licensing and Accreditation 
Commission 


The chief functions of the commission are to: 

1. Develop a plan and schedules for licensing and accred- 
itation. 

2. Form groups of experts. 


3. Implement licensing and accreditation of medical insti- 
tutions. 


4. Analyze performance pertaining to licensing and 
accreditation of medical institutions. 


5. Provide consultations on matters of licensing and 
accreditation. 

6. Participate in development of economic medical stan- 
dards and check their execution. 


III. Rights and Duties 


Commissions for licensing and accreditation of medical 
institutions have the right to: 


1. Obtain information from institution applying for 
license (accreditation) in accordance with the list of 
documents (Appendix 3). 

2. Refer experts to out of town institutions to carry out 
duties in the field. 


3. Define the procedure for licensing (accreditation), con- 
tent and rules for work of experts and working groups. 


4. Estimate commission expenses, prices for services 
related to licensing and accreditation. 


5. Receive needed information and offer suggestions to 
state executive agencies within the limits of their pur- 
view. 

Commissions for licensing and accreditation of medical 

institutions must: 

1. Inform the institution of licensing (accreditation) data 
and procedure. 

2. Provide institutions and individuals with the list of 
approved documentation. 

3. Implement licensing and accreditation following estab- 
lished procedure. 

4. Provide expert evaluation of licensing requests for 
different forms of activity and services in accordance 
with established standards. 

5. Issue license (certificate) to institution and individuals 
or validated refusal in the form of a document delivered 
within 10 days of licensing (accreditation). 
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6. Recall license (certificate) when there are valid grounds. 

7 Keep records and accounting of commission activities. 

8. Provide needed information to state executive agencies, 
medical associations and statistical agencies. 

IV. Rights and Duties of Medical Institutions 

Institutions applying for license (accreditation) have the 

right to: 

1. Obtain all necessary information and documents about 
licensing (accreditation) procedure, conditions and 
time. 

2. Apply for licensing (accreditation) a second time. 


3. Change licensing (accreditation) date by agreement 
with the commission. 


4. Invite independent experts to attend the licensing 
(accreditation) procedure with voice but no vote. 


5. File a protest with the Central Republic Commission or 
in the courts in case of disagreement with the commis- 
sion’s decision. 

A medical institution must: 


1. Submit an application and necessary documents for 
licensing (accreditation) within the established time 
(Appendix 3). 


2. Bear responsibility for reliability of information in the 
documents submitted for licensing (accreditation). 


3. Provide the commission with documents verifying pre- 
payment for licensing (accreditation). 


4. Provide conditions for expert licensing. 
5. Provide representation at the commission meeting. 


V. Procedure for Settling Disputes and Responsibility of 


In case of disagreement between an institution and com- 
mission, each party is entitled to address the central 
republic licensing and accreditation commission, the deci- 
sion of which is final. Documents must be submitted 
within 15 days from the time the commission’s decision is 
made known to the institution. 


If the central republic licensing and accreditation commis- 
sion decides in favor of the applicant, the latter has the 


right to sue for damages. 


In the process of licensing (accreditation), the parties 
involved bear responsibility in accordance with Russian 
Federation law. 
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1. Application 


2. Copy of institution’s bylaws or statute that has been 
approved following established procedure. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















66 LIFE SCIENCES 


3. Copy of order or lease for rental of premises, docu- 
ments confirming existence or feasibility of legitimate 
use of premises, instruments, andequipment consis- 
tent with the type of work indicated in application. 


4. Founding agreement (copy) or agreement concerning 
joint work with state executive agencies. 


5. Types of medical activities, services, and insurance 
programs to be licensed. 


6. Copies of certificates and licenses issued previously to 
institution. 


7. Copies of certificates of personnel who will perform 
applied forms of work. 


8. Data on volume of work done as of the time of 
submitting application. 


9. Number of employees and their qualifications. 
10. Annual report of the institution for the last three years. 
11. Report on premises and equipment. 
12. Conclusion about use of building. 
13. Conclusion of State Sanitation Oversight. 
14. Conclusion of State Fire Safety Oversight. 


15. Report on condition of labor safety equipment and 
practices. 


16. Financial report of the institution for the last year 
(balance). 


17. Analysis of quality of medical care in accordance with 
territorial system of quality control. 


Computer Forecasts of Extent of Typhus 
Epidemics 
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[Article' by B. Boyev, doctor of engineering sciences, and 
V. Grishin, candidate of physicomathematical sciences, 
Research Institute of Experimental Medicine imeni N. F. 
Gamaleya] 


{FBIS Translated Text] It has been long known that serious 
socio-political or economic crises, and major natural or 
technogenic disasters in large cities may become the cause 
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of dramatic worsening of the quality of life and of out- 
breaks of infectious diseases. Thus, during the civil war in 
Russia, more than 4.5 million people were stricken with 
typhus, and epidemics in the nation’s large cities became 
an unprecedented epidemiological disaster. At that time, 
active migration, where all railroad stations and depots 
were crowded with thousands of refugees, had a consider- 
able effect on development of typhus epidemics. 


At the present time, sad as it is, a rather similar situation 
is developing due to the dramatic worsening of living 
conditions and national conflicts on the territory of the 
former Soviet Union. Apparently an acute socioeconomic 
and political crisis is developing in Russia and neighboring 
states, which is accompanied by migration of enormous 
crowds of people, worsening of quality of life and living 
conditions with noticeable decline in efficiency of health 
care institutions. 


In the 1980's, the incidence of typhus in Russia continued to 
decline consistently. For many years only isolated cases had 
been recorded, which were sporadic and did not generate 
dangerous outbreaks. Since the start of the 1990s, a rather 
alarming epidemiological situation for typhus has been 
developing in Russia. For example, according to incomplete 
data, in 1992 there were more than 8,000 cases of pedicu- 
losis and recurrence of typhus in Moscow. Forced contact of 
the public with louse-infested homeless and indigent people 
in overcrowded public transportation and at railroad sta- 
tions can cause an outbreak of pediculosis in the winter 
(February to April), which would be instrumental in pro- 
viding conditions for a major typhus epidemic. 


At the same time, one also observes “routine” pediculosis 
among children, adolescents and young people in Moscow. 
Preventive measures are rather formal in schools, profes- 
sional and technical institutions, tekhnikums and youth 
hostels. There are cases of pediculosis among the aged who 
are hospitalized in urban hospitals. Evidently, an alarming 
pre-epidemic situation for typhus is developing in the city, 
with a high probability of unexpected outbreaks of the 
disease in critical parts of the city (railroad stations, 
hostels, homes for the aged, etc.). 


The extent and dynamics of development of such typhus 
outbreaks can be predicted if proper use is made of the sad 
experience of the extremely severe typhus epidemics in 
Moscow, for which there are extensive statistical data 
(Table 1). 





Table 1. Incidence of Pediculosis in Moscow in 1916-1920* 























Year " Popatation (thousands) Number of people infested with lice 
total per 10,000” 

1916 1950 2,000-5,000 10-15 

1917 1870 3,000-6,000 16-32 

1918 1670 14,000-18,000 83-107 

1919 1420 200,000-300,000 1400-2113 

1920 1120 100,000-120,000 890-1070 














Here and in Table 2: V. Barykin and I. Dobreytser, “Sypnoy tif” [Typhus}, Leningrad, 1932. 
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As a result of processing available data on development of 
1900-1929 typhus epidemic in Moscow, the Research 
Institute of Experimental Medicine imeni N. F. Gamaleya, 
RAMN [Russian Academy of Medical Sciences] created an 
adequate mathematical model of the epidemic that 
explains up to 80-85 percent of the typhus cases in the city. 
The model permits computer simulation of the dynamics 
of epidemic development as a function of a number of 
causes and factors. With its use estimates were obtained of 
the dynamics of pediculosis among the inhabitants of 
Moscow in the same period (Table 2). 
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Table 4. Possible Typhus Epidemic in Moscow if Preven- 























tive Measures are Used 
Year Morbidity Mortality 
total per 10,000 total per 
100,000 

1992 6 _ 1 an 
1993 17 0.020 3 _ 
1994 130 0.150 20 0.22 
1995 2830 3.200 426 4.85 
1996 172 0.182 26 0.28 




















Table 2. Dynamics of Typhus Morbidity and Mortality in 


Moscow in 1916-1920 





























Year Morbidity Mortality 
total per 10,000 total per 
100,000 

1916 1,267 6.5 186 9.6 
1917 1,438 7.7 108 5.8 
1918 6,990 41.5 641 38.0 
1919 74,477 526.0 12,253 865.0 
1920 23,963 4,536 405.0 











According to Table 2, the incidence of pediculosis consti- 
tuted only a few thousand people at the first phase of the 
epidemic (the situation in Moscow in 1992), after which it 
reached a few hundred thousand. 


On the basis of existing data, the general nature of typhus 
morbidity in Moscow in 1993-1996 can develop in three 
stages: 1) initial phase of typhus epidemic with mean 
incidence of pediculosis at 10-20 people per 10,000 popu- 
lation; 2) height of epidemic involving 80 to 100 people 
per 10,000; 3) disastrous typhus epidemic involving 1500 
to 2000 people per 10,000. These levels of pediculosis 
served as the basis to prepare forecasts of incidence of 
typhus in the “difficult period,” from 1992 to 1996 (Tables 
3 and 4; the data in Table 4 were obtained with consider- 
ation of fulfillment of necessary epidemic-control mea- 
sures in the city). 





Table 3. Maximum Scope of Hypothetical Typhus Epi- 























demic in Moscow 
Year Morbidity Mortality 
total per 10,000 total per 

100,000 

1992 6 - 1 pa 

1993 17 0.020 3 _ 

1994 465 0.535 70 0.802 

1995 56,630 64.340 8450 96.400 

1996 3,400 3.850 510 5.800 

















Extremely poor sanitary and hygienic living conditions 
(inadequate heat and hot water in the cold season, absence 
of means of controlling lice, poor operation of bathhouses 
and shower rooms, etc.) are consistent with the most 
pessimistic forecast. However, prompt preventive steps, 
rapid detection and isolation of the first typhus cases at 
“critical spots” of the city permit substantial lowering of 
the extent of an epidemic. 


With the sad experience of prior typhus epidemics in 
Russia in mind, one should devote special attention to this 
problem in our city’s difficult period. 


Footnotes 
1. On the example of Moscow. “Vrach” 


Public Health Exhibition Reviewed 
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[FBIS Translated Text] Last fall, the Expocenter AO [joint 
stock company] in Moscow and RF Ministry of Health 
organized a 5-day international exhibition entitled 
“Health Care, Medical Equipment and Drugs’’— 
“Public-Health-93.” Such exhibitions are organized four 
times a year, and in the periods between them specialized 
“Medtekhnika” [Medical Equipment], “Bolnitsa” [Hos- 
pital] and others are organized. 


Speaking at a press conference covering the opening of 
Health Care 93, A. Moskvichev, deputy RF health min- 
ister stated: “This exhibition is unique with respect to 
medical measures. Virtually all types of medical equip- 
ment and important medical trends are represented. Many 
pieces of Russian equipment are demonstrated there, some 
are absolutely new and original, which will permit bilateral 
collaboration with foreign partners. Exchange of opinions 
among specialists dealing with delivery of medical equip- 
ment and drugs and among developers will give impetus to 
development of domestic equipment, and the possibility 
arises of comparing the quality of domestic and foreign 
products. Participation in the exhibition creates condi- 
tions for organizing joint enterprises with foreign firms.” 


The theme covered at the exhibition was very broad. The 
list of exhibits includes medical equipment, machines for 
production and quality control of drugs, equipment for 
pharmacies and blood banks, laboratories, hospitals, san- 
atoriums, computer hardware and software, ready-made 
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drugs, instruments for monitoring and protecting the envi- 
ronment and many other items. 


This exhibition differed noticeably from prior ones, first of 
all in the broad participation of domestic enterprises: 300 
organizations from 40 cities of the Russian Federation 
exhibited their products here. 


The foreign exhibition was represented by firms from 
Germany, Switzerland, France, the United States, Finland, 
Austria, Sweden, Japan, Great Britain, Italy, Denmark, 
Hungary, and Poland. Along with firms that are well- 
known in our country, which have repeatedly participated 
in such exhibitions, such as Bayer AG (Germany), Dina 
Handels Gmbh (Germany), Toshiba (Netherlands), 
Upjohn Company (USA), F. Hoffmann-La Roche (Swit- 
zerland), there were firms that had come to our country for 
the first time. For example, the products of Boehringer 
ingelheim (Austria)}—vitamins in tablets for preparation of 
an effervescent beverage, aerosols for treatment of bron- 
chial asthma and others—had been delivered for many 
years to the Russian market through intermediaries. In the 
opinion of the exhibition’s commercial director, V. Pav- 
lov, participation in it will permit dissemination of infor- 
mation about the firm which recently opened an agency in 
Moscow, while direct sale of drugs will render them more 
accessible to Russian consumers. 


Firms that have collaborated with our country for a long 
time also had some expectation of this exhibition. 
According to the representative of the Swiss firm, Sandoz, 
which is well known in our country, the main objective is 
to expand ties with regional representatives, and to estab- 
lish new contacts, since there has been dramatic reduction 
in government purchases, as well as to provide informa- 
tion to potential consumers about the Sandoz warehouse 
in Moscow. 


With the change in the economic situation in Russia, 
domestic medical institutions have acquired greater finan- 
cial independence, and for this reason such exhibitions 
became interesting to our medical specialists, not only from 
the educational point of view, but also a very practical one. 
Now they are able not only to simply learn about develop- 
ment of foreign medical equipment, but also to acquire 
equipment of interest to them if they can afford it. Thus, a 
group of physicians from the Ryazan Family Planning 
Center came specially to acquire imported neonatal diag- 
nostic equipment; in their opinion domestic instruments 
are not good enough. However, in the opinion of Russian 
developers, our equipment is often just as good as foreign 
goods and the price is several times lower. For example, the 
Az Scientific Production Firm demonstrated the Obraz-2 
[Image] magnetic resonance tomograph which has been 
recognized to be competitive in reliability and specifica- 
tions on the world market, according to the International 
Association for Medical Equipment, yet its cost is consid- 
erably less than foreign analogues. Also of outstanding 
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quality were products exhibited by enterprises in the air- 
craft industry, comprising more than 50 enterprises that 
produce medical equipment, including research institutes, 

ign offices, experimental and series-producing plants. 
Exhibits included anesthesia-respiratory, resuscitation, 
inhalation and oxygen equipment, therapeutic pressure 
chambers, surgical plasma and ultrasound installations, 
special stomatological equipment, cryogenic therapeutic 
equipment, mobile medical units, laser equipment. One of 
the enterprises, Avitek (Vyatka) exhibited a medical vibrat- 
ing-massage chair for treatment of impaired spinal func- 
tions. The specifications of this product are entirely com- 
parable to similar foreign chairs, but the cost is one-third. 
Specialists appreciated the firm’s product and three chairs 
were sold in 2 days of operation of the exhibition. 


As compared to foreign firms, our pharmaceutic enter- 
prises were rather modestly represented (slightly over 10 
exhibits). Nevertheless, even here there were agents that 
can compete with their foreign analogues. The Altayvita- 
miny AO exhibited some unique products derived from 
natural raw materials. However, a representative of this 
joint stock company, Ye. Sharinskaya, believes that the 
product has a poor quality of packaging. We should also 
learn from foreign specialists how to advertise. There were 
many visitors at the exhibit of the Organika chemical- 
pharmaceutical production association in Novokuznetsk, 
which produces dozens of agents with different pharmaco- 
logical action. This association’s representative, Ye. 
Zavgorodnyaya states: “Physicians are very interested in 
our products. They are on a par with the best world 
analogues, yet they cost considerably less.” 


During the exhibition, a scientific-technical symposium 
was held on health care problems, in which Russian and 
foreign specialists participated. 

A symposium dealing with problems of analgesia was 
organized by the French firm UPSA, which supplies anal- 
gesics (aspirin, paracetamol, and others) to 100 countries, 
including Russia. French and Russian specialists spoke at 
this symposium. 

The German firm Carl Zeiss Opton AG held a press 
conference within the framework of the exhibition, at 
which representatives of this universally known firm that 
produces optical instruments and equipment told about 
their new developments and plans for collaboration with 
our country. 


The exhibition was held for a week. In this time, there were 
about 200,000 visitors. Both physicians and developers 
benefited greatly from it. New contacts have been estab- 
lished, and quite a few trade deals were concluded. The 
next exhibition will be in 1997. The 1994 schedule for 
specialized exhibitions is as follows: 


Stomatology-94, Moscow, 1-4 March Medtekhnika-94, 
Moscow, 21-26 March Medtekhnika—Medfarma [phar- 
maceutics]-94, Almaty, 11-15 May Labdiagnostika-94, 
Moscow, 7-10 June Bolnitsa-94, St. Petersburg, 20-24 
September Medukraina, Kiev, | 1-14 October Pharmaceu- 
tics and Health, Moscow, 29 November - 2 December. 
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Incidence of Malignant Tumors in Children Living 
in Four Districts Adjacent to the Semipalatinsk 
Nuclear Weapons Test Range in Kazakhstan 


957C0110A Moscow MEDITSINSKAYA RADIOLOGIYA 
in Russian No 1] Nov 93 (manuscript received 
17 Mar 93) pp 24-28 


[Article by D.G. Zaridze, N.A. Li, and T.Kh. Men, Car- 
cinogenesis Scientific Research Institute, Oncology 
Research Center, Russian Academy of Medical Sciences, 
Moscow] 


{FBIS Abstract] An epidemiologic survey examined the 
incidence of malignant tumors among children living in 
the Karaganda, Paviodar, Semipalatinsk, and East Kaza- 
khstan oblasts, all of which are adjacent to the Semipal- 
atinsk nuclear weapons test range. Data from two standard 
forms used by oncology health centers in the four oblasts 
between 1981 and 1990 to register initial morphologically 
verified diagnoses of malignant tumor and case histories 
were reviewed. Various materials from general pediatric 
hospitals (including case histories, surgical journals, and 
hospital admission journals) and information from the 
local civil registration were also reviewed. All 1,409 iden- 
tified cases of pediatric malignant tumor were studied and 
reclassified in accordance with the International Classifi- 
cation of Diseases (9th edition). The children’s relative 
risk of malignant tumor development was examined from 
the standpoint of their distance from a test range (i.e., 
<300, 200-299, 300-399, and >400 km from the test 
range) and also from the standpoint of the type of tests 
conducted near their home. The three areas/test types were 
as follows: area | (that area where above-ground tests had 
been conducted before 1964); area 2 (that area where 
underground tests had been conducted until 1990); and 
area 3 (that area known as the “atomic lake,” which is to 
say the crater left after the “excavation” technique of 
conducting an above-ground explosion was used in 1964). 
The incidence of malignant tumor development did not 
vary greatly from one type of test site to another; however, 
a Statistically significant increase in the incidence of lym- 
phatic leukemia, brain tumors, and non-Hodgkin’s lym- 
phomas was established among those children who lived 
closest to a test site. Of all the types of malignant tumors 
detected, acute lymphatic leukemia was most prevalent. 
The incidence of acute lymphatic leukemia was especially 
high in Semipalatinsk Oblast: 5.2 and 5.5 cases of lym- 
phatic leukemia per 100,000 boys and girls, respectively. 
The following relative risks of acute lymphatic leukemia 
development were calculated for those children living 
within 200 km of areas 1, 2, and 3, respectively: 1.67 (95 
percent confidence interval, 1.13-2.46) with p = 0.005; 
1.65 (95 percent confidence interval, 1.12-2.45) with p = 
0.019; and 1.54 (95 percent confidence interval, 1.06-2.23) 
with p = 0.006. The results were said to be consistent with 
data obtained in England for children living near nuclear 
facilities. The relative risk of lymphogranulomatosis 
increased only slightly with increasing proximity to a test 
site. Those children who lived within 200 km of a test site 
had a significantly higher relative risk of lymphosarcoma 
and reticulosarcma development than did those living 
more than 400 km from a site. No link between the relative 
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risk of malignant tumor of the kidney or bone and prox- 
imity to a test site was found, however. Tables 5; references 
24: 1 Russian, 23 Western. 


From Dynamics of Population Autowaves Formed 
by Living Cells to Neuroinformation Science 


957A0012A Moscow USPEKHI FIZICHESKIKH NAUK 
in Russian Vol 164 No 10, Oct 94 (manuscript received 
26 May 94) pp 1041-1072 


[Article by G. R. Ivanitskiy, A. B. Medvinskiy and M. A. 
Tsyganov, Theoretical and Experimental Biophysics Insti- 
tute, Russian Academy of Sciences, Pushchino] 


[FBIS Abstract] This extensive critical review summarizes 
what is now known and postulated with respect to waves in 
active media whose individual elements have their own 
memory. These constitute a special class of autowaves. 
Their intrinsic memory enables these elements to track 
changes in the parameters of the medium surrounding 
them and to “organize” their movement in accordance 
with these changes. Population waves are an example of 
such nonclassical autowaves formed by motile bacterial 
cells. Living cells and their associations constitute a 
research object by means of which an approach can be 
made to quite general problems such as what algorithms 
are suitable for the processing the information embodied 
in living systems and what is the difference between living 
“computers” and their technical analogues. It is shown 
that the technical reproduction of the behavior of a “cell” 
having motility, memory and taxis and capable of multi- 
plication can provide a considerable time advantage when 
analyzing images in comparison with automated video 
systems. Many studies are therefore being made of the 
dynamics of population autowaves formed by living cells 
due to the fact that they are of special interest for compre- 
hending the physics of autowaves because these population 
autowaves differ so substantially from the “classical 
waves” usually examined in active media. In mathematical 
models the specifics of population autowaves is mani- 
fested as an additional term not describing unordered, but 
instead directed movement of individual cells (“chemot- 
axis effect”). A detailed analysis of such models and the 
phenomena described by them (such as the formation of 
static structures during the interaction of population auto- 
waves and also impairment of the symmetry of the wave 
patterns formed by them) may well be the most productive 
direction for future research. Figures 32; references 172: 
52 Russian, 120 Western. 


Book Review: Recommendations for Population 
Concerning Life Style in Areas Polluted by 
Radionuclides 


957A0013A Moscow MEDITSINSKAYA RADIOLOGIYA 
I RADIATSIONNAYA BEZOPASNOST in Russian 

Vol . No 6 Nov-Dec 94 (manuscript received 14 Sep 93) 
pp 73-74 


[Review of pamphlet entitled REKOMENDATSIYA 
NASELENIYU PO POVEDENIYU NA TERRITORII, 
ZAGRYAZNENNOY RADIONUKLIDAMI (Recom- 
mendations for Population Concerning Behavior in Area 
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Polluted by Radionuclides), 1992, 15 pages, edited by P. 
V. Ramzayev, by V. V. Rachinskiy] 


{[FBIS Translated Text] This publication must be wel- 
comed although it appeared with a considerable delay, five 
years after the Chernoby! nuclear accident, not to mention 
the fact that many decades have elapsed since numerous 
catastrophes, accidents and other nuclear incidents associ- 
ated with radioactive pollution of extensive territories. 
Now many secrets related to the nuclear industry, tests of 
nuclear weapons and nuclear power production have come 
to light. There were many incidents, accidents and catas- 
trophes. A dismal picture is appearing. 


How should the population behave in territories polluted 
by radioactivity? 


The pamphlet reviewed here gives answers to this ques- 
tion, although incompletely. The principal answer: do not 
panic, fall into a state of fear and radiation phobia. There 
is a need for having a minimum of knowledge in the field 
of radiology and protection against radiation. But the most 
important thing is: the population must trust real scientific 
data, according to which the levels of radioactive pollution 
existing in post-Chernoby] territories constitute no threat 
for adults or for children and their future progeny. 


The proposed recommendations were based on strictly 
scientific information taking into account not only expe- 
rience in our country, but also experience in liquidation of 
the aftereffects of the 1945 atomic bomb attacks on the 
Japanese cities Nagasaki and Hiroshima. 


The pamphlet authors dispel the myth originating with 
antinuclear movements that supposedly there has been a 
poor study of the biological effect of radiation. They write: 
“Due to the efforts of scientists and international organi- 
zations (UN Scientific Committee on Effect of Nuclear 
Radiation, International Commission on Radiation Pro- 
tection, World Health Organization, etc.) the effect of 
radiation on man has been studied better than the effect of 
many other factors.” For almost a hundred years physi- 
cians have monitored the health of groups of many thou- 
sands of people exposed to ionizing radiation accompa- 
nying medical use of X- and other types of radiations, in 
the nuclear industry and in nuclear power production, in 
tests of nuclear weapons and in other types of use of 
nuclear technology. 


During the course of evolution the human population has 
adapted to the natural radiation background, which on the 
planet varies in the range 0.001-1 gray/year. The authors 
assert correctly that “radiation doses of 0.5 gray/year 
(single irradiation) or 0.15 gray/year (multiyear irradia- 
tion) do not cause acute or chronic radiation injuries 
which would be diagnosed by physicians as an illness.” 
And then: “Changes in the human body with lesser doses 
in the form of some increase in the frequency of changes in 
cell chromosomes are encountered in normal life even 
without radiation and similar exposures, have no effect on 
longevity, performance and sense of well-being of man and 
are not regarded as illnesses.” This medical evidence 
totally controverts radiation phobia feelings and clever 
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profiteering based on them. This is the conclusion of the 
most authoritative radiological institutions in our country. 


It is further asserted in the Recommendations that the 
prevalence of restlessness in the past with respect to the 
influence exerted on progeny and the dying out of man- 
kind threatened because of this has not been borne out in 
the monitoring of groups of children: in particular, over 
the course of 40 years no genetic effects have been discov- 
ered in more than 30 thousand children born from parents 
irradiated at Hiroshima and Nagasaki. It has not been 
possible to detect increases in the frequency of tumors in 
children, an increase in total mortality and a reduction in 
longevity. Harmful aftereffects of exposure of pregnant 
women to radiation in the form of mental retardation of 
the children who were born were detected reliably only 
with a dose exceeding 0.1 Gray during the critical period, 
something which has not been observed in a single mother 


in the post-Chernobyl territory. 
We hear for the first time from an official medical agency 
that the principal factor in the post 1 syndrome 


seriously threatening human health is not radiation, but 
psychoneurological stress, induced fear and radiation 
phobia. 


The pamphlet gives specific recommendations on the 
behavior of inhabitants in radioactively polluted territo- 
ries. It is mentioned that the recommendations were 
prepared on the instructions of the RF State Committee on 
Liquidation of Aftereffects of the Chernobyl Nuclear 
Power Plant Accident. 


We note that computations made using formula (1) have a 
strictly approximate character due to the rough (in order of 
magnitude) determination of the density of terrain pollu- 
tion by cesium-137 (but other radionuclides are not taken 
into account at all) and also due to the high uncertainty in 
the numerical coefficient for conversion from pollution 
density to dose (this coefficient may vary in the range 0.2- 
0.8, and possibly more). We emphasize that a precise 
determination of the radiation dose in a polluted area is 
virtually impossible either by instruments or by computa- 
tions. 


All the formulated recommendations are competent and 
useful. In the post-Chernoby! territories the pollution 
levels are now completely safe and all precautionary and 
deactivation measures and reduction in the level of radio- 
active pollution are being undertaken not so much for real 
protection against radiation as for the sake of the psychic 
tranquility of the population. 


The appendix to the pamphlet, unfortunately, was poorly 
Pp 


There are terminological misusages. There should not be 
reference to the dose in general, but to the radiation dose, 
and not absorbed energy in general, but radiation energy. 
The definitions must without fail be corrected. 


The definition of the sievert—the unit of biological radia- 
tion dose—is incorrect. This is the unit of equivalent 
biological radiation dose. The concept of effective equiv- 
alent biological radiation dose has now been introduced. 
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The definitions can be taken from the Radiation Safety 
Norms (NRB-76/87). The rem is the biologic equivalent of 
the rad, not the roentgen (r). 1 sievert = 100 rem. The 
roentgen is the unit of so-called exposure dose and is used 
only for the dose of X- and gamma radiations. The gray is 
a universal physical unit of the dose of any radiation. 


It is necessary to explain the conversion from the physical 
dose of radiation to the biological dose, from gray to 
sievert, and all the fine details of this conversion. The 
section on units of measurement of radiation doses must 
be completely reworked. 


The factors and prefixes are given in ordinary mathemat- 
ical and physical reference books. They can be removed. 


In Appendix 2. “Radiation exposure in large doses” must 
be made more precise, indicating what doses are consid- 
ered “large.” 


Here a greater accuracy of radiation dose gradations is 
necessary: small, moderate, large, and it is necessary to 
give this gradation for the population. 


“Light degree of acute radiation sickness ” is an inept 
combination of “‘light-acute”; it would be better to say 
“light form of radiation sickness.” 


The sections devoted to “deterministic” and stochastic 
effects of irradiation also need reworking. The table of 
deterministic effects is doubtful; there is no proof of data 
reliability. 


There also are no reliable data on genetic effects. It is 
necessary to define more precisely man/rem or man.rem 
(man x rem), collective dose!). 


In general I consider it to be desirable that the Recommen- 
dations be supplemented by a great amount of precise and 
reliable material and also a minidictionary of nuclear- 
radiological terms and concepts. 


I take the opportunity to highlight one important, funda- 
mental problem. Reference is to the fact that extreme 
caution must be exercised when using the results of radio- 
logical monitoring, its generalization and in general pub- 
lished radiological-medical data. The medical-radiological 
data must be irreproachably reliable. Reliability, reliability 
and more reliability! Nothing can lead people astray so 
much as the publication of unreliable data. And this 
happens quite often. The means of mass information are 
still publishing all kinds of cock-and-bull stories, dis- 
playing ignorance and irresponsibility. 


The best solution would be the publication of reliable data 
on the health of the population residing and working in 
territories with radioactive pollution of the environment 
by responsible specialists (physicists, chemists, biologists 
and physicians) in a collegial commission. Any radiation- 
biological effects on man must be reliably demonstrated in 
conformity to all scientific statistical rules. Without such 
reliable proofs such information cannot be published or 
taken into account. This condition must be adhered to 
most rigorously. 
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Such medical-radiological data would be best of all pub- 
lished in the mass-published “White Books” or in special 
bulletins, as wel! as in leading journals in the fields of 
radiology and hygiene. 

There is still much to be done for truly effective work with 
the population. The centers of public information on 
nuclear energy inadequately work on a collegial basis with 
the medical agencies watching over the population and 
individuals having contact with radiation. 


Two Site-Specific Endonucleases From a 
Thermophilic Strain of Bacillus species LU11 


95740036A Moscow BIOKHIMIYA in Russian Vol 58 No 
9 Aug 94 (manuscript received 30 Mar 93 after revision 
20 May 93) pp 1315-1322 


[Article by L. A. Zheleznaya, N. N. Matviyenko, N. I. 
Matviyenko, Institute of Theoretical and Experimental 
Biophysics, Russian Academy of Sciences, Pushchino, 
Institute of Molecular Diagnostics and Therapy, Russian 
Academy of Sciences, Pushchino, Russian Ministry of 
Public Health, Moscow, Institute of Protein Research, 
Russian Academy of Sciences, Pushchino; UDC 
577.152.3141] 


[FBIS Abstract] In screening of natural strains of thermo- 
philic bacteria, a strain was de.ected which contains two 
restriction endonucleases. One of these, BspLul III, is an 
isoschizomer of Xbal, and the second, BspLul lI, a site- 
specific endonuclease, recognizes a new palindromic 
sequence 5’-A*CA TGT-3’ and cleaves it as indicated by 
the star. Functionally pure preparations of enzymes were 
obtained in sequential chroma tography in colonies with 
HA-Ultragel, hydroxyapatite, and heparin-Sepharose. 
BspLU11I1 produces sticky ends identical to those pro- 
duced by Ncol. A combination of these two can be used for 
enzymatic selection of recombinant DNA . BspLUIII 
contains the ATG codon and can be used to construct 
expression vectors for chemically synthesized genes . Fig- 
ures 9; references 6 (Western). 


Bioluminescence and Bioluminescent Analysis: 
Development of Some Aspects of the Problem in 
the Last Decade 


957A0036B Moscow BIOKHIMITYA in Russian Vol 58 No 
9 Aug 94 (manuscript received 9 Sep 92) pp 1351-1372 


[Article by N. N. Ugarova, L. Yu. Brovko, G. D. Kutu- 
zova, Chemistry Department, Lomonosov Moscow State 
Unive rsity; UDC 577.1352.3] 


[FBIS Abstract] This is an overview of the results of recent 
research on the structure and function of the luciferases of 
fireflies using methods of genetic engineering, kinetic anal- 
ysis, and fluorescence. The luciferases of various types of 
fireflies are compared, in particular, differences in the biolu- 
minescence spectrum. Differences in light wavelength and 
reactions to temperature and pH may be due to slight 
differences in amino acid sequences. Amino acid sequences 
of firefly luciferases and a number of ATP and coenzyme 
A-dependent enzymes were compared and a certain simi- 
larity in structure and function was found in enzymes from 
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animal, plant, and bacterial sources. The chemical, physical, 
and kinetic feature s of the firefly luciferin-luciferase system 
is examined. New trends in the development of biolumines- 
cent methods of monitor ing bacterial contamination, the 
dynamics of intracellular processes, and methods of biolu- 
minescent detection in immuno- and DNA-analysis are 
described. New reagents and equipment are being developed 
to aid analysis. “Fast microbiology,” that is, quick methods 
of monitoring bacterial contamination, are noted. The use of 
luciferase genes as gene markers is examined. Figure s 12; 
tables 7; references 85: 28 Russian, 57 Western. 


Nature of the Variability of Rate Characteristics 
of Sensorimotor Reactions Under Different 


Experimental Conditions 

957400454 Moscow VOPROSY PSIKHOLOGII 
in Russian No 6 Nov-Dec 94 (manuscript received 
24 May 94) pp 80-86 


[Article by S.N. Ivanchenko and S.B. Malykh] 


[FBIS Abstract] The structure of the variability of sensori- 
motor reaction times under various conditions was analyzed 
in a series of experiments involving 21 pairs of monozygotic 
twins and 2! pairs of dizygotic twins of the same sex. All of 
the twins were between 9 and 14 years old, and all were 
determined to be free of diseases of the auditory organs and 
nervous system. Each child’s sensorimotor reaction to 
sound was measured in six experimental situations during 
which the audio signals of five intensities (40, 60, 80, 100, 
and 115 dB) with a frequency of 1000 Hz were fed through 
telephone headsets. The interval between signals remained 
constant at 4 s. One second before a sound was generated, 
the children were given a warning signal in the form of a red 
flash. The stimulus series consisted of 80 signals, with the 
sound of each intensity repeated 16 times. The children 
were asked to react to each sound by pressing a button. In 
the first series of experiments the children were simply 
instructed to listen for a sound and press the button after 
hearing one. In the second series of experiments, they were 
instructed to press the button as quickly as possible. In the 
third and fourth series of experiments, ordered series of 
sounds decreased regularly from 115 to 40 dB in 5-dB 
increments, and the children were again instructed to press 
the button as soon after hearing a sound as possible. In the 
fifth and sixth series of experiments, instead of simply 
pressing a button, the children had to select one from among 
three alternatives. The audio signals were fed through the 
headsets in a regularly decreasing pattern in the fifth series 
of experiments and in random order in the sixth series. The 
children’s reaction times for each of the five sound intensi- 
ties used were averaged. The results were consistent with 
published studies indicating that the mechanisms of hered- 
itary determination of psychological and psychophysiolog- 
ical traits depend on their psychological structure. Specifi- 
cally, the experiments confirmed that the determinants of 
individual differences in the time parameters of sensorim- 
otor reaction depend on the nature (structure) of the task of 
which the motor act is a part. In the first series of experi- 
ments, which measured optimal reaction rate, the children’s 
attention was focused on the sensory part of the task. In the 
second series of experiments the stimulus remained the 
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same; however, the requirement that the children perform 
their task quickly caused them to switch their attention to 
the actual motion of pressing the button, which resulted in 
an increased influence of systematic environment on the 
results. While the first series of experiments could be 
described in terms of a simple genetic model, the results 
observed in the second series of experiments were best 
described in terms of a genotype-environmental model that 
considered both genetic and intrafamilial causes of simi- 
larity. In the third and fourth series of experiments, in which 
the intensity of the acoustic signals was varied in a regular 
pattern, the additive effects ranged from 68 to 81 percent. It 
was hypothesized that this variation in estimates of hered- 
itivity occurred because of the relative automatic nature of 
the response action (i.e., the ordered sequence of sounds 
freed the children from having to differentiate them and 
allowed them to concentrate on increasing their reaction 
time). In the fifth and sixth series of experiments, the 
increasing complexity of the assigned task increased the 
spontaneity of the children’s actions, which is something 
controlled by environmental factors. In the said series of 
experiments, systematic and random effects were distrib- 
uted approximately evenly. It was deemed noteworthy that 
the ratio of the components of variance changed not only 
from one series of experiments to the next but also from one 
type of stimulus to the next. The contribution of additive 
genetic effects was thus found to be significantly higher in 
those series of experiments in which audio signals were fed 
in an ordered pattern: For the simple genetic model, the said 
contribution ranged from 61 to 81 percent. When the 
acoustic signals were fed to the children in a random 
manner, environmental effects predominated: The more 
complex the assigned task, the more pronounced the effects 
of the systematic environment (from 37 to 50 percent in the 
sixth series of experiments). Tables 2; references 27: 20 
Russian, 7 Western. 


Child Health in Endemic Goiter Region 


957A0072A Moscow VRACH in Russian 
No 7 Jul 94 pp 16-17 


[Article by L. Sheplyagina, candidate of medical sciences, 
Moscow Medical Academy imeni I. M. Sechenov, L. Lisen- 
kova, doctor of medical sciences, N. Bolotova, candidate of 
medical sciences, T. Glukhova and N. Kurmacheva, candi- 
date of medical sciences, Saratov Medical Institute] 


[FBIS Translated Text] During recent years studies 
devoted to endemic goiter (EG) have again begun to 
appear. However, there has been no epidemiological 
research making it possible to give a thorough evaluation 
of the health of children living under conditions where 
there is a chronic iodine deficit in the biosphere. 


We analyzed the occurrence of EG and somatic pathology in 
1520 children ages 0-14 in an endemic goiter zone: Khva- 
lynsk Rayon of Saratov Oblast. The research was carried out 
by the standardized method. In order to evaluate the degree 
of severity of EG, in addition to clinical- functional criteria 
(palpation and ultrasound study---USS—of the thyroid 
gland) we used biochemical criteria (determination of level 
of iodine excretion with urine). 
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The group of children with EG included all who during 
palpation and/or during USS revealed thyroid gland 
changes in the form of a diffuse enlargement or formation 
of nodules. The size of the goiter was determined using the 
O. Nikolayev classification (1966). 


The occurrence of EG in children averaged 494.7 0/00; age 
differences were observed (Table 1). 


In the structure of thyroid pathology there was a predom- 
inance of thyroid gland enlargement stage II (61.6%); 
enlargement stage I was diagnosed in 33.6% of the subjects, 
stage II]-IV—in 4.3%, nodular forms—in 0.5%. 


USS was carried out for 119 of the 1520 children. It was 
noted that in 83 children the thyroid gland was enlarged in 
comparison with the norm for the age: in 43—up to 50%, 
in 35—from 50 to 100%, in 5—by 150% or more. For the 
others it was normal or somewhat reduced in size. 


The level of iodine excretion with the urine was deter- 
mined in 213 individuals. The median of the iodine 
excretion indices was 5.1 g%. A well-expressed decrease 
in iodine excretion was noted in 30.1%, a moderate 
decrease in 19.7% and a weak decrease in 31.9% of the 
subjects. Thus, 81.7% of the children exhibited an iodine 
deficit in the body. 


An analysis of the incidence of the disease on the basis of 
data from medical examinations revealed a considerable 
occurrence of chronic pathology in all the subjects— 
1662.7 o/oo. Its highest level was registered in the age 
groups from 7 to 9 years (2310.4 o/oo) and 10 to 14 years 
(2181.1 o/o0). The first place (534.2 0/00) is occupied by 
diseases of the endocrinal system, nutritional disorders, 
impairments of metabolism and immunity. A considerable 
occurrence also is characteristic for diseases of respiratory 
organs (354.6 0/00), digestive organs (274.4 0/00), skeletal- 
muscular system and connective tissue (126.3 0/00). 


In an analysis of the occurrence of disease as a function of the 
presence or absence of EG in children (Table 2) it was 
established that with EG chronic diseases occur more widely. 
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Thus, it can be surmised that with a chronic iodine deficit 
a thyroid gland enlargement does not always ensure the 
formation of hormones in a quantity adequate for normal 
functioning of the child body. Even a clinically undetect- 
able inadequacy of thyroid hormones may evidently exert 

















a negative influence on health. 

Occurrence of EG (in o/oo) in Children as Function of Age 
and Sex 

Sex of Age, years Average 

ation 0-4 5-64 79 10-14 

Boys 126.9 396.7 672.3 814.8 473.9 

Girls 171.3 432.0 689.3 813.6 $14.9 























Occurrence (in 0/00) of Chronic Diseases in Children 















































With and Without EG 
Diseases Group of children 
with EG without EG 
(a = 752) (a = 768) 
Circulatory systems 2.6 1.3 
Respiratory organs: 476.3 238.3 
pharyngitis 191.3 49.5 
diseases of tonsils and adenoids 242.7 158.9 
allergic rhinitis 11.9 $.2 
Digestive organs: 328.5 224.0 
caries 248.0 170.6 
gastritis, duodenitis 36.9 14.3 
dyskinesia of bile ducts 31.7 14.3 
Skeletal-muscular system and 190.0 63.8 
connective tissue: 
curvature of spine 81.8 22.1 
Autonomic vascular dystonia 26.4 9.1 
Mental fatigue 9.2 $.2 
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